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I’M ?  Ker»orv,»du?i  contains  suggested  procedures  for  prep,  ring 
handbooks  of  job  ironic  to  ons,  and  is  tit'ed  ,:A  Suggested  C-v.idc1' 
in  order  to  emphasize  that  it  decs  not  recess trily  ref  leer  the 
official  views  of  the  Air  Force  Persor.'.el  .and  Training  Research 
Center  or  o:iy  other  Air  Force  are ncy. 


Eecause  the  preparation  of  jot  instructions  in  marked  by 
continuing  refinements  of  procedures,  it  is  considered  in  con- 
•  nection  v:ith  this  report  that  further  research,  development  and 
testing  arc  needed  for  many  of  the  suggestion:!  v.-hese  sovc;dn*n;s  rrr.  • 
not  be  self-evident. 


The  contractor  who  prepared  this  document  has  conducted  :t 
number  of  studies  concerned  with  the  forecasting  and  c'escri  oticr*. 
of  job  and  training  requirements  for  Air  Force  personnel,  Kis 
experience  in  this  work,  therefore,  is  reflected  in  the  suggested 
procedures. 

It  is  believed  that  this  report,  though  tentative  in  r.ciy  of 
its  practical  implications,  contains  suggestions  which,  5f  adopted, 
would  represent  an  improvement  over  certain  of  the  existing  p:vc  tie 
in  the  development  of  job  instructions  for  Air  Force  persor.i.el^ 
Further  development  anu  evaluation  of  principles  for  effective  pre¬ 
sentation  of  job  instructions  for  maintenance  personnel  has  torn 
undertaken  in  conjunction  with  Project  7709,  Maintenance  and 
Servicing  Training,  and  can  be  expected  to  result  j n  added  fpeei- 
ficity  and  refinements  for  certain  of  t>e  procedures  described  in 
the  present  report. 
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CHAPTER  I 


THE  PURPOSES  OF  JOB  INSTRUCTIONS 


Job  instructions  can  bo  the  most  important  single  tool  in  making  a  job 
simple  or  difficult.  As  such  they  are  critical  to  training  and  to  operational 
efficiency  and  deserve  all  the  care  and  competence  that  can  be  brought  to  bear 
in  their  preparation.  The  finished  product  will  probably  result  only  from 
considerable  labor  and  planning,  and  at  least  some  trial  and  error. 

An  estimate  of  the  value  of  well  prepared  instructions  can  be  made  by 
thinking  of  the  thousands  of  times  each  page,  and  perhaps  each  paragraph, 
will  be  consulted  during  training  operations.  If  a  sentence,  or  a  page,  causes 
confusion,  that  confusion  will  be  multiplied  many  times.  If  an  incompletely 
worked-out  reference  results  in  a  five-minute  delay  in  locating  an  item  of  in¬ 
formation,  that  five  minutes  mu3t  be  multiplied  by  every  occasion  in  which  that 
information  will  be  sought  through  that  reference.  If  the  instruction  contains 
some  error  or  ambiguity,  that  error  in  operations  may  be  a  liability  multiplied 
by  every  user  and  occasion  on  which  he  uses  it. 

Precisely  because  job  instructions  are  such  an  important  tool  on  the  job, 
learning  how  to  use  them  is  a  training  requirement.  If  they  are  unnecessarily 
difficult  to  use,  they  become  a  training  liability.  As  such  they  may  tend  to 
eliminate— screen  out — trainees  on  a  basis  irrelevant  to  the  job  to  be  per¬ 
formed.  The  ability  to  unravel  complicated  sentences  and  sets  of  symbols,  or 
to  infer  what  has  to  be  done  from  "scientific-style"  writing  and  content, 
ordinarily  are  not  job  requirements  unless  the  handbook  of  instructions  makes 
them  so. 

It  cannot  be  too  strongly  emphasized  that  the  job  of  using  or  maintaining 
equipment  does  not  demand  the  same  information  as  is  required  for  designing 
that  equipment.  There  are  circumstances,  as  will  be  pointed  out,  where  the 
"why"  is  nearly  as  important  to  get  across  as  the  "how  to"  kind  of  information. 
But  these  are  very  special  circumstances,  and  even  here  the  content  must  be 
examined  for  precisely  that  minimum  information  that  will  tend  to  guarantee 
successful  Job  performance. 

A  successful  set  of  job  instructions  is  prepared  from  the  viewpoint  of 
the  needs  and  capabilities  of  the  user,  not  those  of  the  handbook  writer  and 
his  engineering  associates.  In  many  Cc-.ses,  especially  in  maintenance  and 
support  positions,  the  user  will  be  of  about  average  intelligence.  Among 
some  groups  of  trainees  there  will  be  sizeable  numbers  of  users  who  may  be 
substantially  below  average  intelligence.  Not  infrequently  the  users  will 
have  had  little  or  no  high  school,  instruction,  and  may  have  passed  high 
school  English  courses  only  with  great  difficulty.  The  realities  of  man¬ 
power  availability  dictate,  however,  that  many  of  these  persons  must  be 


1 


««»vr  - 


Purpose 

put  on  technical  jobs.  Ey  way  of  contrast,  the  writer  of  Instructions  generally 
will  bo  considerably  above  the  average  intelligence  level  of  the  user.  Thi3 
means  he  must  deliberately  change  his  normal  vocabulary,  style  of  writing,  and  the 
amount  of  information  ho  is  tempted  to  put  into  a  sentence,  paragraph,  or  th9 
book  itself. 


VJhat  Is  a  Job  Instruction? 

A  Job  instruction  io  a  act  of  symbols  which  cue  the  operator  or  mechanic 
to  make  correct  and  efficient  responses  in  the  job  situation.  A  good  Job 
instruction  statement  contains  three  principal  parts.  One  part  tells  what 
action  signal  or  condition  should  be  perceived,  noted,  or  otherwise  taken  into 
account.  It  describes  the  essential  stimulus  for  the  action  to  be  taken.  Thft 
second  part  of  the  instruction  describes  what  should  be  done,  the  action  to  bo 
taken;  in  other  words,  it  describes  the  response,  or  the  essential  feature  of 
the  response.  The  third  part  of  the  instruction  tells  how  the  user  will  know 
if  the  action  he  has  taken  is  adequate  or  inadequate. 

An  example  or  two  will  make  this  clear.  Consider  the  statement,  "When 
pointer  X  reads  zero,  press  switch  A  all  the  way  down."  The  first  part  of 
this  statement  describes  the  stimulus  for  action,  the  second  part  describes 
the  action.  In  this  case  a  physical  action  is  taken.  Ordinarily  a  Job  in¬ 
struction  is  never  complete  unless  it  specifies  some  physical  action,  although 
it  may  include  a  number  of  steps,  such  as  a  mental  calculation,  that  should 
occur  between  the  stimulus  and  the  physical  action.  Thus  wc  night  cay,  "When 
pointer  X  reads  zero,  note  v/hether  the  pointer  tends  to  oscillate."  This 
instruction  is  incomplete  until  it  produces  a  physical  action  statement  such 
as,  "If  it  oscillates,  turn  power  switch  OFF;  if  it  does  not  oscillate,  press 
switch  A," 

• 

In  most  actions  it  is  proper  to  look  for  an  indication  of  response  ade¬ 
quacy;  in  other  words,  did  the  response  produce  the  required  result?  This 
is  the  third  part  of  an  instruction.  Thus  the  instruction  becomes:  "When 
pointer  X  reads  zero,  press  switch  A  all  the  way  dovrn:  X  should  read  10." 

We  have  described  here  (a)  a  display  condition,  (b)  a  control  action,  and 
(c)  indication  of  response  adequacy.  The  form  of  this  description  parallels 
the  form  of  the  activity.  This  is  the  ideal  fora  of  the  job  instruction  if 
the  user  of  the  instruction  can  readily  find  and  identify  pointer  X,  a  zero 
reading,  switch  A,  and  an  X  reading  of  10. 


General  Rules  for  Good  Job  Instructions 


Later  sections  of  this  Guide  will  discuss  in  detail  th?  testing  of  job 
instructions  to  insure  their  effectiveness.  For  the  present  let  us  establish 
some  general  criteria  and  guiding  factors  for  good  job  inductions. 
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General  rulos 


1 ,  Job  Instructions  are  specific  to  tho  use of  the  instructions . 

The  most  important  test  of  job  instructions  begins  when  they  arc  put  into 
the  hands  of  the  intended  user  in  an  on-the-job  situation.  Although  it  is 
important  that  ho  understand  the  words  and  symbols  as  such,  it  is  of  key  impor¬ 
tance  that  he  be  able  to  translate  the  words  into  the  required  actions.  The 
efficiency  with  which  he  can  do  this  is  a  direct  measure  of  the  usefulness  of 
tho  Instructions. 

This  means  that  before  preparing  job  instructions  ve  must  have  some  esti¬ 
mate  of  the  capabilities  of  the  intended  user.  An  experienced  electronics 
engineer  can  be  given  a  circuit  schematic  and  told  to  align  the  sot.  He  nay 
be  able  to  perform  the  right  actions  vrithout  further  details.  A  less  broadly 
experienced  man  might  require  fifty  more  detailed  statements;  and  a  novice 
might  require  several  thousand  still  more  detailed  statements.  This  means  that 
a  set  of  Job  instructions  may  be  excellent  for  an  experienced  electronics  engi¬ 
neer,  but  quite  useless  for  the  novice. 


2.  Job  instructions  are  specific  to  a  given  task  and  position. 

Instructions  should  be  directed  to  a  person  charged  with  specific  job 
responsibilities  on  a  given  piece  of  equipment.  It  is  not  safe  to  consider 
general  instructions  about  a  cl  ass  of  equipments  as  adequate  for  working  with 
a  particular  equipment.  Thus  the  principles  of  tuning  a  radio  apply  to  any 
radio,  and  an  expert  or  engineer  could  adapt  them  to  tuning  a  radio  he  had  never 
before  seen.  But  it  is  unrealistic  to  count  on  having  this  kind  of  expert  using 
the  handbook  on  the  Job. 

Different  echelons  of  maintenance  will  perform  different  tasks  on  the  same 
equipment,  although  there  will  also  be  cases  in  which  there  is  task  overlap. 
These  differences  and  similarities  should  be  reflected  in  the  contents  of  the 
handbooks  prepared  for  the  respective  positions.  In  summary,  job  instructions 
should  provide  information  specific  to  a  given  position  as  reflected  in  its 
performance  on  a  given  equipment. 


The  primary  requirement  of  job  instructions  is  to  provide  directions  to  the 
man  on  the  job  rather  than  an  explanation  of  why  he  should  do  as  instructed. 

This  does  not  mean  that  training  should  be  devoid  of  "principles  of  operation" 
or  other  explanations.  It  does  mean  that  such  information  generally  should  be 
presented  elsewhere  than  in  the  "how  to  do  it"  manual  that  the  man  props  open  in 
front  of  him  while  operating  or  repairing  the  equipment. 

It  is  true  that  the  conditions  under  which  some  Job  operations  arc  performed 
may  be  so  complex  that  it  is  simpler  (even  from  the  operator  or  mechanic's  stand¬ 
point)  to  present  a  set  of  principles  rather  than  list  all  the  alternative 
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conditions  and  responses.  Trouble  shooting  complex  equipment  is  an  example. 

But  even  in  these  cases  it  is  important  to  find  end  present  only  tha  informa¬ 
tion  essential  to  the  nan  in  deciding  what  to  do, 

A  warning  repeated  in  this  Guide  is  that  it  is  important  not  only  to  tell 
a  man  what  to  do,  but  when  to  do  it.  This  means  helping  him  tc  recognize  the 
conditions  that  indicate  that  the  task  or  operation  is  to  bo  performed,  or  mu3t 
not  be  performed,  ns  the  case  may  bo. 

Job  instructions  need  to  be  complete.  There  obviously  is  no  open-and-shut 
criterion  for  completeness,  A  few  words  my  be  ample  for  a  skilled  operator, 
whereas  five  pages  of  instruction  might  be  incomplete  for  a  novice.  Ideally, 
the  instructions  would  be  so  complete  that  one  who  had  never  performed  the  job, 
or  a  job  like  it,  could  perform  the  operations  from  them  after  one  demonstration. 
We  would  have  to  assume  that  he  know  the  nomenclature  and  locations  of  the  dis¬ 
plays,  controls,  and  other  things  named  in  the  instructions.  In  a  later  chapter 
(pages  U2-U6)  we  will  discuss  the  yardstick  of  completeness,  and  how  to  obtain 
and  test  it. 


U.  Job  instructions  should  require  a  minimum  of  interpretation. 

If  the  trainee  (or  operator)  must  scratch  his  head  and  ask,  "’What  does  this 
statement  mean  that  I  am  supposed  to  do?11  we  have  failed  to  communicate  instnic- 
tions  to  him.  We  may  have  used  the  wrong  words,  or  too  few  or  too  many  of  them, 
or  organized  them  improperly.  We  should  try  to  reduce  to  a  practical  minimum 
his  having  to  figure  things  out;  on  the  other  hand  we  aim  at  brevity.  These 
two  objectives  often  demand  compromises  because  they  seem  incompatible. 


5.  Job  instructions  should  optimize  ease  of  learning. 

It  is  desirable  for  instructions  not  only  to  be  easy  to  follow,  but  easy  tc 
memorize.  These  two  objectives  are  not  always  equivalent.  It  may  be  easy  to 
follow  instructions  because  they  arc  detailed,  but  difficult  to  memorize  then 
because  they  are  so  long.  We  should  find  ways  of  laying  out  instructions  that 
make  them  easy  to  follow,  but  also,  because  of  organization  and  some  guide- 
posts,  relatively  easy  to  memorize. 

Although  many  jobs  do  not  require  complete  memorization  of  job  in;  ^ructions, 
some  degree  of  memorization  is  generally  necessary  for  efficient  job  perfonnneo. 
Frequently  it  is  desirable,  if  not  absolutely  necessary,  that  the  operator  or 
mechanic  memorize  instructions  implicit  between  items  in  a  check  list,  A  check 


It  is  for  this  reason  that  seme  of  the  instructions  in  this  Guido  are 
the  form  of  principles  about  what  to  do  rather  then  specific  proscriptions. 
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list  is  frequently  a  summary  of  hl^h  spots  in  a  set  of  nore  detailed  job  instruc¬ 
tions.  This  suggests  that  v;e  try  to  integrate  the  preparation  of  check  lists  and 
job  instructions. 


6 ,  Informti on  s houltl  be  easy  to  find . 

Information  should  be  easy  to  find  under' the  conditions  that  are  likely 
to  aiisc*  in  job  performance.  This  means  that  topics  should  be  organized  and 
indexed  according  to  expected  groupings  of  j  ib  activity,  and  the  kinds  of  questions 
that  may  arise  in  job  performance.  In  other  words,  the  classification  and  organi¬ 
zation  of  topics  and  information  should  be  guided  by  the  sequences  expected  in 
job  operations,  and  the  contingencies  that  may  arise  in  trying  to  perform  them. 

Effective  use  of  key  vords,  symbols,  indexes,  and  topical  diagrams  that 
anticipate  user  demand  will  help  make  information  easy  to  find.  This  may  some¬ 
times  require  elimi nation,  as  well  as  the  putting  in,  of  reference  symbols,  ox- 
deviation  from  conventional  textbook  indexes. 


7.  There  should  be  a  minimum  of  irrelevance  or  "noise." 

Engineers  speak  of  a  noisy  signal  as  one  that  contains  irrelevance  that 
interferes  with  the  response  to  the  message.  Any  markings  on  the  white  page 
of  the  job  instruction  that  do  not  contribute  to  o  message  will  tend  to  inter¬ 
fere  with  it.  This  statement  applies  to  drawings,  schematics,  sentences,  words, 
symbols,  indentations,  type  face,  borders,  and  pictures. 

Before  interpreting  this  statement  too  literally,  it  should  be  remembered 
that  a  message  consists  not  only  of  information  content,  but  of  organization 
and  context.  Organization  may  establish  emphasis;  it  may  also  simplify  the  grasp 
of  ideas  by  setting  then  off  from ’each  other  in  units  for  easy  remembering.  Any 
means  of  providing  such  emphasis  and  simplification  is  a  proper  part  of  the 
message  itself.  If  the  means  used  seems  to  call  attention  to  itself  ir.  its  own 
right  and  out  of  the  instructional  context  (such  as  mary  cartoons,  for  example), 
it  becomes  an  irrelevance. 


fit  The  job  instruction  book  should  be  easy  to  handle. 

The  over-all  size,  binding,  and  proportions  should  provide  optimal  con¬ 
venience  when  the  handbook  is  carried,  held,  and  examin'd  on  the  job.  The  size 
of  foldout  pages  should  be  conpatible  with  limits  of  work  space  in  which  the 
foldout  may  have  to  be  used.  The  construction  of  the  book  should  be  sturdy 
enough  to  withstand  considerable  use  in  job  situations,  including  exposure  to 
grease  and  oil,  tearing  action,  a  id  so  on.  hepair  of  the  book  should  be  as 
simple  as  possible;  provision  should  be  made  for  restoration  or  substitution  of 
pages,  diagrams,  and  covers. 
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Job  in",  true  lions  arc  clearly  an  important,  if  not  the  most.  important,  single 
factor  in  the  simplification  of  training  and  in  operational  performance  of  pro¬ 
cedural  tasks.  It  rny  be  said  that  what  job  instructions  do  not  do  by  thorn- 
selves,  training  must  accomplish  by  other  Means. 

Satisfying  the  eight  criteria  will  necessarily  require  compromise,  for 
ir.any  of  the  factors  entering  into  an  "ideal"  (as  opposed  to  a  "practical")  set 
of  job  instructions  tend  to  conflict  with  each  other.  Compromise  means 
judgment  must  be  used  in  weighing  one  factor  against  another.  The  basic  for 
this  judgment  consists  mainly  in  having  a  clear  picture  of  the  specific  capa¬ 
bilities  of  the  users  of  the  job  instructions,  knowing  precisely  what  they  avc 
to  be  instructed  to  do,  anticipating  their  contingencies,  and  giving  then  instruc¬ 
tive  information  as  briefly  as  possible. 
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CHAPTER  II 


INITIAL  STEPS  Iti  PREPARING  JOB  INSTRUCTIONS 

\ 


The  data  for  job  instructions  consist  of  the  information  about  what  the 
user  of  the  instructions  is  going  to  havo  to  do.  This  information  may  not  bo 
couched  in  the  language  intended  l'or  the  instructions.  But  the  operations  to 
be  ‘performed  must  be  knotm  before  they  can  be  described  in  any  form  or  style 
•  of  language. 

The  source  of  this  information  presumably  will  be  the  ergineers  vho 
designed,  developed,  or  tested  the  equipment.  The  information  may  be  in  oral 
or  written  form,  or  consist  of  an  actual  series  of  operations  tint  the  engi¬ 
neer  is  able  to  perforin  on  equipment,  but  has  not  described. 


Step  1  Design  and  Test  the  Procedures  to  Bo  Described  by  Job  Instructions 

The  design  of  a  work  procedure  may  in  itself  help  to  simplify  the 
preparation  of  the  instructions  for  doing  it.  The  simpler  the  opera¬ 
tions,  the  more  likely  it  will  be  simple  to  describe  them  clearly.  The 
following  considerations,  although  not  exhaustive,  will  have  bearing: 

a.  F.nvi r onmental  condi ti ors .  Design  the  procedure  in  the  realistic 
work  context.  Maintenance  performed  in  an  aircraft  in  zero  weather  is 
different  from  maintenance  of  the  same  items  of  equipment  in  the  manu¬ 
facturer's  laboratory.  Take  into  account  the  limitations  and  contingencies 
to  be  found  in  the  realistic  environment. 

b.  Operational  requirements.  It  is  also  essential  that  the  pro¬ 
cedure  actually  result  in  what  is  to  be  claimed  for  it  in  the  job 
instructions.  If  a  predicted  or  promised  outcome  occurs  only  in  some 
proportion  of  times,  what  should  be  done  when  the  procedure  fails? 
Furthermore,  careful  study  of  the  operational  requirements  of  the  pro¬ 
cedure  may  result  in  a  reduction  of  steps.  An  example  would  be  arrang¬ 
ing  a  check  procedure  in  an  order  that  maximizes  the  useful  infoimation 
obtained  in  each  stepj  or  that  provides  internal  checks  of  correct 
operator  performance. 

c.  Human  requirements .  The  design  of  the  procedure  may  also 
attempt  deliberately  to  take  account  of  human  capabilities  and  limita¬ 
tions.  This  may  be  dona  through  voifc  simplification,  reduction  of 
hazard,  and  counteracting  tendencies  to  error.  Suggestions  about  design 
for  operational  and  humap  requirements  may  be  obtained  from  maintenance 
and  operational  personnel  vho  have  actually  had  first-hand  experience 
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Step  1 


with  the  type  of  procedure  end  equip,,  -nt  under  stud/*  Engineering 
psychologists  also  may  have  assisted  in  providing  for  human  require¬ 
ments  in  procedure  design. 

Testing  the  procedures  should  be  done  under  ns  realistic  a  simula¬ 
tion  of  field  conditions  as  possible,  These  should  include  conditions 
expected  to  bo  as  bad  for  performing  the  procedure  ns  is  likely  to  be 
demanded  by  operations.  Especially  in  maintenance,  it  vould  bo  dc3irablo 
to  have  the  procedures  tiied  out  by  persons  other  than  the  engineers  who 
were  closely  identified  with  development  and  engineering  test  of  the 
rqulrm^nt.  Ideally,  examples  of  personnel  expected  to  be  used  on  the  job 
would  sv‘»'*v*  mUjrt. Kn  in  1 1  in  loni  plinlv,  Manning,  t  ’  .  .an  I  expense 

at  this  time  may  eavo  many  later  revisions  of  Technical  Orders  and  hand¬ 
books  of  instructions. 

At  this  point,  wo  will  presume  that  procedures  are  available  and 
tested  for  a  given  job.  The  way  in  which  they  are  described  here,  how¬ 
ever,  will  not  necessarily  be  that  of  the  instruction  handbook. 


Step  2  Determine  V.’hat  Activities.  Tasks  and  Dutirs  1/ ill  Be  Performed  hy  tty 
Person  for  When  a  Handbook  of  Job  1 nstructions  Is  Being  Pren i a red 

Since  instruction  handbooks  v:ill  be  organised  around  position  duties 
rather  than  equipments,  it  is  necessary  to  know  what  tasks  will  be  per¬ 
formed  by  a  nan  in  Position  A  versus  what  will  bo  dor.c  by  nan  in  Position 
B,  (The  term  ''position"  has  the  Air  Force  meaning  of  all  the  activities, 
tasks  and  duties  performed  by  a  man  with  a  specific  job  title.  Wc  will 
use  the  words  "job"  and  "position"  interchangeably.)  Simply  list  by 
name  the  tasks  and  procedures  to  be  performed  on  equipment  X  by  Position 
A,  so  that  they  can  be  unambiguously  identified.  Then  do  the  same  for 
what  Position  B  is  intended  to  do  on  equipment  X.  This  will  tell  us  in 
general  terms  what  will  be  the  contents  of  Handbook  A  and  Handbook  h 
for  equipment  X, 

This  step  nay  be  eliminated  automatically  if  it  is  presumed  that 
only  a  single  set  of  position  requirements  will  include  all  the  pro¬ 
cedures  and  activities  under  study, 

2 

Step  3  Thoroughly  Describe  the  Procedures  to  P~  Perfor.ed 

This  will  bo  a  prelirinary  description  aired  at  thoroughness.  This 
description  should  include1  the  following  material: 


A  detailed  method  is  givt  n  in  Hiller,  R.  B.  A_  Sjur-rstcd 
to  Post  tlcn-T-^k  Description.  Lowry  Air  Force  Ease.  Colo.:  ~Ar 
Systems  Pciiomel  Research  Laboratory,  Air  force  Personnel  and  1 
ing  Research  Center,  April  l$)rJ6.  T -chuical  Femora r  lu,  .  (ASPRj.-' 


Cuid 

:r>~wn 

Train 

p  ,  r  .#/ 
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Step  3 


a.  The  operational  purpose  for  performing  the  procedure, 

b.  How  the  operator,  i.e,,  position  incunlicnt,  will,  know  v;hen  the 
procedure  is  to  bo  performed,  and  under  what  circumstances;  and  in  what 
conditions  to  avoid  performing  the  procedure.  This  statement  may  in¬ 
clude  the  time  sequence  relating  this  to  other  procedu  'es  to  be  per¬ 
formed  by  the  same  operator. 

c.  Activity  elements  or  steps  .to  bo  performed.  Each  clement 
should  have  its  temporal  relation  to  other  elements  indicated,  such 
os  one  being  done  after  another,  or  at  the  sane  time  as  another,  or 
as  being  contingent  on  the  outcome  of  some,  other  step. 

Each  activity  element  should  include  the  following  information: 

1)  Its  temporal  relation  to  other  activity  elements,  such  as 
preceding,  following,  being  concurrent,  or  contingent. 

2)  The  control  and/or  tool  to  be  manipulated  in  that  particular 
element  or  step. 

3)  The  specific  activity  to  be  performed. 

li)  The  indication  that  the  activity  has  or  has  not  been  success¬ 
ful;  in  other  words,  the  indication  of  response  adequacy. 

$)  Remarks,  such  as  qualifying  conditions,  precautions,  hazards. 

6)  Tricks  of  the  trade.  These  may  be  suggestions,  and  less  formal 
than  the  statement  of  a  position  element.  Examples  would  be 
how  to  weave  a  particular  set  of  wires  together  to  facilitate 
soldering;  or  how  to  make  an  especially  difficult  access  in 
starting  a  nut  oh  a  bolt.  In  general,  an  attempt  should  be 
made  to  incorporate  these  tricks  of  the  trade  as  formal  elements, 
but  this  may  be  done  later  in  actually  preparing  the  instruc¬ 
tions.  A  trick  of  the  trade  that  has  general  applicability  to 
a  variety  of  elements  in  a  number  of  tasks  in  a  position  might 
better  be  put  in  a  special  section  of  the  handbook  devoted  to 
such  items,  but  referenced  where  applicable. 

It  should  again  be  noted  that  the  above  descriptions  are  the  raw- 
information  from  which  the  final  instructions  will  be  prepared.  They 
should  include  engineering  diagrams,  photographs  and  other  pictorial 
material.  They  should  also  include  a  complete  nomenclature  of  the 
indicators,  controls,  tools,  test  equipment,  signals,  functions  and 
other  terminology  developed  by  the  engineers  in  design,  and  for 
anticipating  maintenance  and  operation  of  the  equipment. 
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Step  It  Describe  Information  rod  by  thn  U:s^r__fc>r  Kontina  Decision-Making 

Requirem/mtu 

A  decision-making  requirement  occurs  when  the  operator  or  mechanic 
has  to  respond  to  complex  conditions  for  which  it  is  impracticable  to 
write  out  a  specific  response  for  each  contingency.  This  moans  the 
operator  has  to  use  judgment  or  rake  some  inferences  in  arriving  at  the 
proper  action.  Trouble  ohooting  of  ccrml rx  electronic  equipment  is  an 
exarplej  identifying  and  coping  with  complex  emergency  conditions  is 
another;  the  pattern  of  fuel  consumption  from  various  tanks  under  differ¬ 
ent  distributions  of  cargo  load  inn  transport  aircraft  is  still  another. 

In  outline,  the  procedure  is  as  follows: 

a.  Determine  the  general  job  circumstances  where  interpretation 
and  inferences  must  be  made,  problems  solved,  plans  or  strategics 
formulated,  or  when  search  must  be  conducted.  These  are  circumstances 
where  Standing  Operating  Procedures  do  not  cover  the  specific  individual 
control  Movements  to  bo  made  to  each  individual  signal  or  individual 
pattern  of  signals, 

b.  For  each  such  type  of  situation,  list  the  variables  in  the 
conditions  that  should  be  taken  into  account  by  the  operator  in  deciding 
what  response  to  make, 

c.  As  a  corollary  to  b.,  list  the  various  controls  and  control 
manipulations  (or  maneuvers)  that  the  operator  should  m’kc,  singly  or 
in  combination,  to  representative  patterns  of  conditions, 

d.  Deter.nine  the  minimum  information  the  epemtor  must  hr. c  in 
order  to  make  the  proper  inference  from  any  combination  of  variables  in 

a  situation,  and  from  this  inference,  choose  the  proper  resoorso  to  mike. 


A  Note  on  Tracking  Tasks 

A  tracking  task  is  one  in  which  a  more  or  less  continuously  varying  signal 
is  matched  with  more  or  less  continuous  control  action.  Verbal  instmetionr.  aiora 
are  insufficient  to  produce  good  tracking  performance:  skill  is  the  result  or 
actual  practice.  For  this  reason  handbooks  of  instruction  arc  cf  limited  impor¬ 
tance  in  these  tasks,  and  little  attention  will  he  given  to  this  topic. 

Tracking  tacks  arc,  ho  .over,  usually  carried  out  in  cor.bir.atir  with  plans, 
strategies,  and  the  choice  of  maneuvers.  These  present  training  prcbler j 
requiring  handbooks  of  training  instructions.  But  since  vj  are  not  directly  • 
concerned  here  with  training  as  such,  va  will  ignoie  theco  rutU-rj,  too,  ever, 
while  recognizing  the  need  for  supplying  d-ta  tc  training. 
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Sunnary 

The  essential  raw  data  in  preparing  job  instructions  are  the  careful 
descriptions  of  the  duties,  tssks  and  elements  of  the  position  for  which  the 
instructions  are  to  be  prepared.  These  data  will  consist  of  work  procedures, 
operationally  tested  in  so  far  as  is  possible  and  will  include  the  step-by- 
otep  elononts  that  make  up  those  procedures.  Wo  should  also  have  the  informa¬ 
tion  essential  for  the  operator  (or  mechanic)  to  solve  problems  and  otherwise 
cope  with  job  situations  too  complex  to  be  reduced  to  stop-by-step  SOP.  It 
will  be  especially  helpful,  to  anticipate  the  kinds  of  errors  likely  to  be  made. 
These  data  must  be  supplied  by  the  manufacturer  of  the  equipment  and  from 
agencies  having  previous  experience  with  similar  equipment.  In  some  cases,  tho 
raw  data  may  have  to  be  modified  by  work  methods  specialists  into  sufficient 
work  procedures . 

We  should  also  have  estimates  of  tho  limitations  in  vocabulary,  and  of 
ability  to  translate  words  into  action  on  the  part  of  selectees  for  training 
and  operations. 
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CHAPTER  III 


PROCEDURES  AND  FORMATS  FOR  JOH  IN.STEUCi  IONS 


The  major  factors  which  render  job  instructions  ineffective  and  difficult 
to  use  are  specific  and  readily  identified.  On-?  of  the  most  obvious  in  tie 
use  of  a  specialized  and  complex  language.  Other  common  liabilities  are  the 
inclusion  of  irrelevant  information,  the  failure  to  cpccify  vhat  to  do  in  con¬ 
tingencies,  crowding  too  much  information  into  an  action  unit,  and  finally, 
the  use  of  a  complex  referencing  system.  Tills  chapter  is  direct'  d  toward  posi 
tivc  recommendations  which  will  reduce  these  liabilities. 


Describing  Standard  Poutine  Procedures 


Content  of Job  Instructions 


The  following  topics  enumerate  the  kinds  of  information  necessary  for  per¬ 
forming  a  routine  task.  Means  arc  suggested  for  presenting  that  Jnfoiv-itlon  ill 
a  set  of  Job  instructions. 


Conditions  indicating  that  the  ta^k  is  to  be  y-  f^nred.  Conditions  should 
be  described  in  a  way  readily  identifiable  by  the  opei-JtoT1  in  his  work  environ¬ 
ment.  If  the  tack  is  to  be  performed  as  one  in  a  regular  cerx>  .  of  other  taskj, 
some  of  the  following  items  arc  not  Explicable. 

1.  Describe  the  work  or  operational  context.  V/ hat  other  activities  by  the 
operator  precede,  follow,  or  are  concurrent  with  the  task? 

2.  Describe  the  special  indications  or  signals  which  indicate  rmed  for 
performing  the  task.  Include  where  pertinent,  indications  that  c.-an  the  task 
should  not  be  performed. 


3 

Unless  otherwise  specified,  "operator"  means  a  person  who  is  either 
operating  or  maintaining  equipment,  or  performing  cup.}  or  ting  operations.  He 
is  vhcever  will  be  using  the  job  instructions  either  in  c;  rations  or  train¬ 
ing. 
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Stanford  routine  procedures 

Personnel  required.  Specify  by  title  end  writer  of 
sens  nrEHJ)— eq-uSed  to  ssslst  In  pcrfor.cinc  the  test. 

ifl^y  rust” eoordinnte  eSo".  If  they  wst’vork  e«l«t,tlv=ly  in  perfomJ.C 

^  «■»  «,= 

proper  symbol,  thus: 


Step  10. 
11. 
1?. 


(Gl)  Set  I'URSUJT -STRAIGHT  11115  twitch  to  PURSUIT 
(Gl)  Rover,  e  RUH-RUN  switch 
(C2)  Set  CAl.-UOfJt  twitch  to  NORM 


Equipment.  required.  Specify  apy  equipment,  noccuuinry  i'or  performing  th. 
t^r  h .  incliido  “tool s~niid  tent  equipment,  awl  designate  these  unequivocally. 

r*-  M»H-  r'f  rr  » tK » rut ents  may  nerve  equn  1 1  y  well  , 

specify  vtte  u  \  tern.ii.ivei. .  it  is  i:;.pcu  in  I  ly  important  to  ho  p.>inpt«>ir>  In  do* 
cci'ihing  supporting  cquipnent  for  a  task  such  os  flight-line  maintenance  that 
must  be  perfonr.ed  uway  from  a  source  of  supply.  It  token  as  long  to  return 
to  a  chop  for  a  clip  lead  as  for  a  nlllioiroeter. 

v . %.itUi.jinrtvv  tr.  r.tavttiv;  the  tack.  f>n  oifv  the  feature?  for 

t'hich  c . pr-iAfi-  t'.n-.’V  t\  t*e  i'.cr.  or  prop  area,  or  u.-iAwdy  coeMv  tv>n. 

foi'e  starting  the  task  so  as  to  avoid  hazard  to  personnel  or  equipreeut. 

Nomenclature  and  locations  of  items  used  in  instruction.-..  In  order  that 
the  operator  be  able  to  follow  instructions  he  must  be  able  To  identify  what 
the  terns  and  symbols  represent  in  the  work  environment.  In  most  cases  it.  is 
presumed  he  has  learned  during  training  what  the  symbols  mean.  But  recall  is 
often  faulty.  A  glossary  of  terms,  indexed  for  easy  locating,  may  therefore 
be  desirable  somcwheie  in  the  handbook.  Diagrams  and  retouched  photographs 
are  especially  helpful,  but  space  consuming.  If  space  permits,  the  closer  the 
diagram  to  the  relevant  item  in  the  text  the  better,  even  at  the  cucrifice  of 
conventional  symmetry  in  page  layout. 


Setup  at  start  of  task.  Specify  all  display  or  indicator  conditions,  and 
control  positions  that  should  be  present  before  the  operator  starts  performing 
the  tasK.  These  are  items  he  should  inspect  tefore  he  does  anything  else  in 
performing  the  task. 

Work  to  be  done  in  each  Job  element.  A  Job  element  is  often  referred  to 
as  a  step.  It  is  the  ur.lt  of  what  to  do"  in  a  set  of  instructions.  The  es¬ 
sential  items  of  information  in  describing  a  Job  element  are :  a  description 
of  the  action  performed  on  or  with  the  control  object;  and  a  description  of 
the  indication  which  tells  the  individual  whether  his  action  is  appropriate 
(correct  or  incorrect)  and  which  therefore  signals  the  next  action  to  be  token. 
Additional  remarks  may  include  warnings,  precautions,  error  tendencies,  refer- 
ence  information,  contingencies,  and  so  forth.  An  example  of  t  Job  e lucent  is: 
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Standard  routine  procedures 


"Adjust  Rti03  until  a  .1:1  l.tssnjoun  figure  is  observed  on  the  Ur.M-2H."  Here, 
"1^03"  is  the  control;  "adjust"  ir.  the  action;  and  "until  a  1:1  LiscaJous 
figure  is  observed  on  the  UGM-PV'  is  the  indication  of  response  adequacy. 

The  foil  ovine  discussion  takes  up  in  turn  recommendations  that  deal,  with 
statements  about  controls,  actions,  indications  of  response  adequacy,  and  re¬ 
marks  . 


].  Control .  The  term  should  peimit  absolute  identification  by  the  oper¬ 
ator  of  tKc  object  referred  to.  If  it  is  likely  to  to  confused  with  eorr.o  other 
control,  or  the  name  for  another  control,  a  supplementary  statement,  diagram, 
or  qualification  should  be  provided  either  in  the  statement  about  the  control, 
or  as  a  Remark.  On  the  other  hand,  if  the  element  permits  any  one  of  several 
control s~( tools  or  instruments)  to  be  equivalent  alternatives,  this  should  be 
explicitly  mentioned. 

2.  Activity.  Human  activities  can  be  broadly  grouped  into  perceiving, 
recalling,  interpreting  and  inferring,  and  performing  manual  operations. 

Within  those  broad  categories  more  specific  activities  can  be  identified  so 
as  to  reduce  ambiguity  in  description. 

a.  Perceiving.  The  two  terms  most  widely  used  are  "note"  or.d  "chock." 
"Note"  tells  the  operator  to  "look  at  and  take  notice  of"  some  indicator  or 
signal.  The  term  "check"  implies  "look  at  it  to  see  if  it  is  all.  right."  Both 
terms  arc  useful,  but  an  attempt  should  be  made  to  find  precise  qualifiers. 

Thus  "chock  wiring"  might  be  qualified  es  "chock  wiring  for  insulation  breaks 
and  loose  terminals,"  or  "chock  wiring  for  friction  with  roving  parts,"  or 
"check  wiring  for  slack  of  more  than  six  inches."  One  could  make  irony  addi¬ 
tional  kinds  of  checks  of  wiring.  Minimum  specifics  for  which  the  operator 
is  responsible  in  "noting"  or  "checking"  should  be  given,  unless  the  context 
of  instructions  clearly  implies  these  specifics. 

If  the  terms  "check"  or  "note"  are  u^cd,  the  instructions  should  moke 
cl  ear  what  the  operator  should  do,  and  with  what  priority  if  the  chc'  reveals 
that  something  is  faulty. 

If  the  operator  must  make  a  Judgment  on  the  basis  of  something  he  per¬ 
ceives,  that  Judgment  is  the*  result  J  the  comparison,  actual  or  implicit, 
between  something  observed  and  some  starunrd.  Thus,  how  badly  must  a  given 
wire  be  frayed  before  it  is  to  to  sub  tituled  or  mended?  A  Job  clement  may 
read:  "Note  that  resolver  dials  follow  smoothly. "  But  in  order  for  the  oper¬ 
ator  to  make  a  decision  as  to  what  is.  "sr/'Othly  enough,"  he  must  refer  c’thor 
to  some  remembered,  or  described,  or  presented  ctandaid.  Of  course  the  in¬ 
struction  writer  has  tie  problem  of  compromising  srn  -e  1  iir.it.al. ion  with  com¬ 
pleteness.  If  he  chooses  to  be  brief  at  the  cost  of  Icing  explicit.,  he  ray 
still  provide  safeguards.  In  some  cepor  f>*  stater  nt  he  can  st  i]  elate  the 
precise  list  of  judgments  and  standards  that  the  user  of  the  instruction.- 
must  already  have  in  order  to  interpret  the  words  and  put  th  m  into  action. 

t’  R-ca3  ling.  In  some  cases  the  pro;>-r  perform  u’ce  of  a  job  cles—nt 
requires  t  t  i  ,e  operator  recall  'infoj  ation  ho  old  ait  nl  fro:  previous  r.teji  . 

He  may  have  to  recall  the  retting  of  switches,  or  sc  2  t*  mpora ry  mu  :r  at 
of  electrical  connections  for  making  a  test.'  Or  l  e  ray  h  vo  t  a  reel]  »i 
differences  between  or.c  mod*1!  nazil*  r  an  1  another  in  p  "u  foraing  tb*  si  p. 


Ste* dard  routine  procedures 


Recall  is  cor.etir.03  unreliable.  Therefore,  an  attempt  should  be  made  to 
design  the  procedure  and  prepare  instructions  in  such  a  vay  as  to  demand  a  mini- 
mur.  of  recall ,  or  at  least  to  provide  the  operator  vith  reminders.  The  operator 
is  especially  likely  to  forget  qualifying  condition.-;  if  he  becomes  preoccupied 
vith  a  difficult  or  absorbing  problem  of  the  morjnt .  If  he  has  to  make  a  scriei 
of  perceptions  and  responses  in  rapid  succession,  particularly  if  they  demand 
precise  timing  and  coordination,  ho  tray  become  forgetful.  If  he  has  to  make 
computations,  or  otherwise  carry  a  good  deal  of  new  information  in  his  head  at 
the  time,  he  will  be  prone  to  forget  factors  or  items  of  information  not  immedi¬ 
ately  in  his  field  of  attention. 

In  many  cases,  job  instructions  attempt  to  anticipate  recall  failures  by 
inserting  a  "Warning,”  p.  "Uote--,"  or  a  "Remark."  These  way  be  especially  im¬ 
portant  where  one  or  several  elements  are  likely  to  preoccupy  the  operator, 
and  to  narrow  his  range  of  attention  and  recall. 


In  come  situations,  such  ns  in  diagnosis  of  a  malfunction,  the  operator 
iv'  ‘.vnindod  <*f  r,  relevant  principle  of  operation.  The  instructions  con  do 
'  this  by  meat'.s  of  a  ewL-d  tviVivrov  r  j  v  i\vk 
operation. 


>•»  »»•»* 


c.  Interpreting  and  inferring.  This  topic  is  given  special  treatment 
in  the  next  section  (page  22)  dealing  vith  instructions  about  nonroutine  tas^s* 

d.  Performing  manual  operations.  A  large  number  of  action  verbs  can 
be  listed,  ranging  fren  such  vague  words  as  "operate,"  or  "move,"  to  such  spe¬ 
cific  terms  as  "twist  clockwise,"  "pull,"  "push  up,"  "press,"  "connect," 
"insert."  The  advantages  of  maximum  specificity  are: 

1)  Specificity  of  action  description  provides  informational  re¬ 
dundancy  to  the  operator.  By  saying,  "Twist  BCMP-UAV  switch 
CC  to  'BOMB',"  rather  than  "Move  BCM3-NAV  switch  to  ' BCMB ' , " 
we  reduce  his  likelihood  of  attempting  to  manipulate  a  press - 

.  pull  switch.  It  is  true  that  the  BCMB-MAV  switch  probably  is 
.  labelled,  and  the  only  vay  to  move  it  to  "BOMB"  position  is  by 
twisting  it  CC.  But  repeating  the  "environmental  information" 
in  the  instruction  will  tend  to  reduce  error  probability  at 
least  by  some  small  amount. 

2)  Specificity  tends  to  "pre-set"  the  pi-oper  response,  thus  re¬ 
ducing  the  operator’s  requirement  to  think  it  out.  lhe  oper¬ 
ator's  thinking  it  out  takes  time,  effort,  and  is  subject  to 
error,  besides  distracting  him  from  perhaps  more  important 
matters.  If  he  is  thinking  out  an  interpretation  of  job  in¬ 
structions,  he  cannot  very  successfully  be  thinking  about  or 
remembering  operational  data. 

Terms  that  describe  activities  should  be  used  consistently.  The  same  kind 
of  activity  should  be  symbolized  bv  the  same  verb;  and  the  same  verb  should 
always  denote  the  same  kind  of  activity.  This  may  mean  repetitiveness,  and  some 
loss  in  stylistic  elegance.  Eut  the  operator's  case  in  translating  the  symbols 
into  action  is  of  overriding  importance .  Where  ambiguity  in  at  ell  probable, 
despite  care  in  the  choice  of  a  verb,  qualify  the  term.  A  somewhat  less  de¬ 
sirable  alternative  is  to  provide  in  the  handbook  a  special  glossary  of  terms. 


1 6 


MI  «-> 


U-  4* 


Stond^rd  routine  procedures 

including  activity  verbs.  Examples  provided  should  apply  to  the  specific  equip¬ 
ment  end  handbook.  Minimum  use  of  a  Glossary  should  be  derided  because  of  the 
loss  of  time  resulting  from  having  to  look  up  tilings. 

An  example  of  word  difficulty  comec  from  the  failure  to  fir.d  a  single  verb 
that  precisely  describes  the  response  to  make  in  operating  a  toggle  switch.  It 
may  to  "pressed,"  "depressed,"  or  "pushed,"  but  none  of  there  words  is  exactly 
accurate.  "Throw"  ic  a  possibility,  but  perhaps  could  better  be  used  for  de¬ 
scribing  action  with  a  knife  switch.  The  word  "cnop"  might  bo  selected  ao  tho 
best  compromise;  it  could  be  specially  defined,  and  used  to  refer  only  to  oper¬ 
ation  of  togclc  switches. 

3.  Indication  of  response  adequacy.  When  a  control  is  selected  and  ac¬ 
tivity  performed  on  it  or  with  it,  the  operator  should  look  for  some  signal 
indicating  a  successful  outcome  of  his  response.  When  a  light  switch  is  turned 
to  "CM,"  the  indication  of  response  adequacy  is  the  lamp  lighting  up.  This  re¬ 
sult  indicates  adequacy  of  response  of  both  the  operator  arid  the  equipment  in 
getting  the  lamp  lit.  In  some  cases,  however,  only  an  "immediate"  signal  of 
the  operator's  correctness  of  response  may  be  available.  Inis  would  bo  the 
case  in  "Tighten  end  nuts  with  hand  wrench  until  face  pi  ate  is  seated  in  frame. " 

,  The  preceding  examples  arc  qualitative  indications  of  response  adequacy. 

An  attempt  should  always  be  made  to  include  quantitative  values  and  tolerance 
limits  of  acceptable  adequacy.  For  example,  "Tu.  1  GAIN  COI  'JROL  knob  until 
voltmeter  reads  40  ?  2  volts."  In  cases  where  alignment  must  be  made  with 
least  discriminable  error,  it  is  appropriate  to  state  "exact  coincidence." 

Where  the  operator  should  scan  more  than  one  indicator  end  indication  for  re¬ 
sponse  adequacy,  mention  all  of  them. 

4.  Remarks .  This  may  become  a  catch-all  category,  hence  should  be  used 
sparingly.  ’’'Remarks "  should  not  include  information  properly  pat  in  the  text 
in  the  form  of  Controls,  Activity,  end  Indication  of  Response  Adequacy,  unless 
it  is  grossly  impractical  to  put  it  there. 

It  ic  essential,  however,  to  specify  what  the  operator  should  do  if  con¬ 
tingencies  develop.  The  omission  of  such  statements  is  perhaps  the  single 
worst  .liability  in  a  set  of  instructions .  It  permits  the  operator  to”  come  to 
a  dead  end  in  trying  to  perform  a  procedure.  The  description  of  what  to  do, 
or  a  reference  to  instructions  located  elsewhere  in  the  handbook  may  bo  made. 

In  any  event,  the  handbook  should  spell  out  wrhat  to  do  if  an  indication  falls 
outside  tolerance  limits,  after  the  operator  has  followed  instructions.  This 
spelling-out  (or  reference  to  such  a  spelling-out)  should  be  an  integral  part 
of  the  instructions. 


An  alternative  to  a  glossary  m.ay  be  print  Jug  definitions  of  car. -.on 
terms  on  training  flysheets  that  can  be  removed  by  the  oj orator  after  t  in- 
ing  in  the  use  of  the  handbook. 
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P '••marks  may  ulso  includ*  pic  cautionary  actions,  warnings  and,  where  appro¬ 
priate,  the  reason  either  for  perfoming  the  job  clement  or  for  observing  the 
precaution.  A  reason  or  ratior ate  usual Jy  serves  to  motivate  the  operator  to 
do  rs  he  ir  told  by  the  instruction,  although  roTOtirr.es  it  ray  alert  him*  to 
matters  too  complex  to  specify  in  the*  instructions.  Where  it  Jr.  expected  thpt 
the  operator  is  especially  prone  to  error,  or  to  disregard  instructions,  a 
reason  for  performing  the  Job  element  my  be  given.  But  because  reasons  in 
ther.ij3ol.vef-  are  rot  instructive,  they  should  be  used  sparingly  and  be  restricted 
to  a  few  words.  In  some  instances  it  ray  ts  appropriate  to  provide  a  reference 
to  sources  of  more  complete  Jrforisation. 

It.  ir.  important  to  focus  attention  on  warnings  and  cautions  through  change 
in’  typography,  spacing,  border,  or  location.  But  if  the  difference  from  the 
.  body  of  the  text  is  too  great,  the  material  my  be  skijiped  over  because  it  is 
not  perceived  as  a  part  of  the  t^xt. 


Format  for  Job  Elements 

A  standardised  way  of  organizing  and  presenting  job  elements  in  desirable . 
This  will  reduce  difficulty  in  interpretation,  simplify  recall  and  mkc  it 
easier  for  the  user  to  find  and  keep  his  place.  It  is  best  to  begin  each  Job  • 
clement  on  a  new  line.  Fach  element  should  be  numbered  or  otherwise  coded. 

In  some  excellent  examples  of  job  instructions  the  action  verb  starts  the 
sentence,  thus: 

6.  Turn  the  selector  switch  to  "OFF" 

7.  Disconnect  charger  cables 

8.  Turn  selector  switch  to  "CIERATIOIf. ” 

Another  useful  but  less  widely  followed  rccomrren.dat ion  is  that  based  on  the 
normal  sequence  in  performing  action,  rather  than  on  normal  syntax  in  writing 
about  action.  In  performing  action,  the  operator  normally  (a)  locates  and 
identifies  the  control,  (b)  activates  the  control,  (c)  notes  indication  of 
response  adequacy.  The  sample  format  in  Figure  1  shows  this  order. 


(Sec  Figure  1  on  the  following  page) 
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res  in  a  Standard  Routine  Task 


Format  for  job  element:; 

Whereas  this  format  may  take  on  hour  or  two  of  initial  "getting  u  od  to"  by 
tho  user  vho  first  ccr.es  in  contact  with  it,  thin  way  of  presenting  instructions 
hoc  teen  found  workable  by  complete  novices  to  a  new  piece  of  equipment. ^  Few 
errors  were  made  even  on  the  fir^t  practice  trial.  Jt  reportedly  was  easy  to 
find  one's  place  in  the  instruction:;.  The  principal  disadvantage  is  the  amount 
of  space  that  is  required  on  the  page.  Compromises  may  be  made  by  the  c*l  iniin'.i- 
tion  of  vertical  columns. 

It  should  always  bo  emphasized,  however,  that  no  one  format  will  be  ideal 
for  nil  purposes  and  for  every  kind  of  job  element.  A  format  should  be  a  guide 
rather  than  a  tyrant  to  the  writer  of  instructions.  Whore  simplicity  demand a 
violation  of  a  format,  the  modification  should  bo  made  evident  to  the  reader  so 
that  he  is  not  misled  into  looking  for  something  that  is  not  there.  Occasionally 
some  column  headings  may  be  inappropriate,  or  ray  call  for  runovers  in  space.  In 
such  cases,  the  format  may  be  interrupted  by  suitable  breuks  and  spacing.s. 

Amount  of  information  to  be  put  in  a  _job  element.  A  job  element  is  an 
action  unit.  As  described  above,  it  consists  of  locating  and  identifying  a 
control  object,  activating  the  control,  and  noting  the  outcome  of  that  acti¬ 
vation  in  terms  of  qualitative  and  quantitative  standards.  Funning  more  than 
one  Job  element  together  in  compound  sentences  is  usually  undesirable.  It  de¬ 
mands  that  the  operator  carry  too  much  information  in  his  head  between  reading 
the  instruction  and  putting  it  into  action.  This  means  risking  confusion  dur¬ 
ing  reading,  during  recall,  and  in  execution  of  the  instruction.  Job  elements 
should  le  treated  as  action  units,  and  set  off  from  each  other  in  the  form  of 
sentences  or  spacing.  Smoothness  of  style  is  far  less  important  than  gaining 
immediate  comprehension  and  easy  recall. 


Emphasizing  special  information.  A  warning  or  precaution  specific  to  a 
Job  element  or  a  group  of  job  elements  should  be  integrated  in  the  format, 
although  it  may  be  desirable  to  print  it  in  a  distinctive  color  or  tyre  face. 
But  putting  a  border  line  around  it  cay  risk  the  u ;er  treating  it  as  a  paren¬ 
thetical  statement,  and  skipping  it  in  order  to  maintain  his  continuity  in  the 
text.  If  a  border  box  is  placed  around  a  warning,  the  word  WARNING  should  be 
printed  in  bold  type.  Substitute  words  may  be  PRECAUTION  or  DANGER,  depending 
on  the  meaning. 


Illustrations  for  job  elements.  The  user  of  instructions  often  has  diffi¬ 
culty  in  identifying  and  locating  the  objects  mentioned  in  the  job  element. 

This  is  especially  true  for  comparative  beginners  cn  a  job,  or  for  those  who 
perform  the  job  infrequently.  It  may  also  bo  a  source  of  error  to  a  person 
vho  performs  similar  operations  on  items  of  equipment  on  which  the  controls 


For  details  on  the  format  and  the  test  see  Eamford,  H.  E.,  &  Brinda,  John. 
Preliminary  tryout  of  a  forrat  for  maintenance  job  instructions .  Lowry  Air  Force 
Ease,  Colo.:  Armament  Systems  Personnel  Research  LaboraloryJ'Air  lorce  Personnel 
end  Training  Research  Center,  March  1955-  -(This  is  on  unpublished  draft  in  tho 
form  of  a  laboratory  Note . ) 
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Format  for  job  elements 


end  indicators  arc  in  different  locations.  Space  ray  be  provided  in  the  text 
for  diagrams  that  will  provide  the  essential,  cue  for  locating  the  controls  and/ 
or  indicators  rent ioned  in  the  job  element.  By  providing  r  pictuie  w~ll  as 
word'  alout  what  to  do,  the  reader  can  r  ore  readily  re:r.enl  or  the  job  instruc¬ 
tion  from  the  r.oir.ent  of  reading  it  to  the  moment  he  puts  it  into  action. 


The  following  recommendations  should  to  considered  in  using  illustrative 
material  for  nomenclature  and  locations. 


1.  Present  only  critical  cues.  It  is  unnecessary  end  undesirable  to 
represent  the  entire  coehpit  to  she,;  tin  location  of  an  indicator  in  a  readily 
discriminated  subpanel.  Show  the  critical  sector  and  the  critical  items  within 
the  sector.  If  it  is  thought  necessary,  a  small  scale  diagram  of  the  entire 
area  may  be  shown  with  an  inset  of  the  critical  sector  to  indicate  its  relative 
location. 


2.  Line  drawings  sometimes  nay  be  better  than  photographs  but  each  has 
^advantages  arid  they  ray  to  used  effectively  in  combination. 

3.  Uhere  possible,  avoid  breaking  into  the  continuity  of  the  instxuctions 
with  illustrative  material,  that  is  only  supplementary .  This  is  not  always  prac¬ 
ticable,  especially  in  the  light  of  the  next  recomrendut  j on . 

4.  Put  the  illustration  close  to  the  slutomant  it  illustrates.  Having 
to  turn  p-'ges  introduces  not  only  d  'lay,  and  having  to  refind  one’s  place,  but 
also  por.es  short-term  memory  problems  to  the  user. 

5.  Limit  the  number  of  item a  of  reference  information  per  diagram.  A 
single  illustration  showing  the  appearance  and  locution  of  items  should  gener¬ 
ally  have  no  sore  than  four  or  five  singled  out  for  alien  Lien. 

Experimental  attempts  are  c.irrenPy  being  cade  to  develop  ways  of  com¬ 
bining  diagram  and  text  material,  in  job  instructions.  In  ere  such  experiment 
a  line  diagram  supplements  each  stater xnt  of  what  the  control  sotting  should 
be  and  what  the  consequence  should  loo’:  like  on  a  given  indicator.  For  each 
step  there  is  also  a  reference  on  what  to  do  if  the  indication  is  not  what  it 
should  tc.  lhis  treatment  consumes  a  large  amount  of  space,  but  it  provides 
instruction  that  is  undeniably  easy  to  ur  lerstand  end  to  rer  ember  at  least 
for  brief  periods  of  tine.  Tryout  results  c.rc  not  available  to  shew  the 
superiority  of  sample  presentations  of  this  Bird,  but  research  is  underway 
to  obtain  such  data.  These  dev  ''o\.::cntr>  emphasize  the  need  to  keep  an  in¬ 
quiring  attitude  towards  improve  -  -.nts  in  the  art  of  cowrunicatJon. 
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Parser i bing  Problem -Solving  m3  Uecisi cn-thMiy^  Pro cco urc s. 


Method  end  Principles 

Decisioi  caking  is  required  when  a  perron  lacks  a  rule  that  telle  him 
specifically  what  to  do  in  a  given  set  of  circumstances.  Usually  the  circum¬ 
stances  consist  of  a  member  of  different  variables  or  conditions  to  vliich  a 
unified  response  must  be  rad-’  by  the  operator.  In  other  eases,  the  operator 
cay  have  to  nnk°  a  number  of  tentative  responses  in  order  to  get  additional 
information  for  choosing  the  correct  response  alternative .  Diagnosis  nncl  re¬ 
sponse  in  emergency  conditions  and  trouble  shooting  are  examples;  the  selec¬ 
tion  of  a  tool  or  of  the  proper  course  in  en  air-to-air  interception  are 
others . 

It  is,  of  course,  theoretically  possible  to  prepare  a  rule  for  every 
potential  contingency.  Ibis  might  easily  become  an  encyclopedic,  highly  im¬ 
practical  assemblage  of  rules,  and  therefore  in  many  cases  principles  and 
strategies  governing  a  variety  of  related  situations  may  be  formulated.  This 
is  frequently  true  of  electronic  trouble  shooting,  and  sometimes  in  coping 
with  emergencies.  The  question  then  arises  as  to  what  information  to  provide, 
or  rather,  what  information  it  is  essential  to  provide. 

The  general  intent  should  be  to  reduce  even  the  most  complex  problem- 
solving  situations  to  a  standard  procedure  in  so  far  as  practicable.  This 
end  can  usually  be  best  attained  by  taking  the  role  of  the  operator  in  being 
confronted  with  the  problem.  This  means  developing  statements  leading  from 
effects  of  causal  factors  to  the  proper  responses  for  the  operator  to  make . 

An  example  of  this  reduction  of  a  multivariable  situation  to  a  set  of  stand¬ 
ard  procedures  would  be  as  fellows :  A  B-Uj  pilot  is  confronted  by  a  pair  of 
fuel  boost  pump  lights  indicating  either  a  possible  fuel  line  leak  or  a 
double  boost  pump  failure.  His  response  to  this  malfunction  must  be  deter¬ 
mined  from  the  collation  of  information  presented  under  many  possible  flight 
conditions,  and  on  a  variety  of  indicators,  sore  of  which  aic  fu^l  selector 
settings,  affected  engine  indications  at  the  time  ox  detection,  and  system 
reactions  to  diagnostic  control  activations.  Standing  Operating  Procedures 
for  the  above  situation  are  listed  JLrx  part  in  Figure  2.  (For  additional 
examples  sec  pages  27,  29,  and  30.) 

In  many  cases  this  kind  o^job  instruction  will  be  used  more  for  training 
purposes  than  in  on-the-job  activity.  But  the  training  conditions  may  occur 
in  a  job  context:  they  ray  require  frequent  refresher  study,  as  of  aircraft 
emergency  procedures  by  experienced  pilots.  Furthermore,  the  operator  may 
actually  have  to  turn  to  e  handbook  of  instructions  for  guidance  during  a 
crisis.  In  such  a  case,  it  is  essential  that  only  critical  information  be 
provided,  and  in  a  form  readily  usable. 
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The  user  of  the  following  job  instructions  should  be 
co:apl ctoly  familiar  with  equipment  nomenclature  and 
location,  f.r,  woll  as  the  standardized  abbreviations 
such  as  TME,  KE  and  To  for  fuel  selector  settings. 

Initial  Indication — Monbi o  boo^t  pu.-j^Jiflvts  "ON" 


Indications 

1,  All  fuel  selectors  TK? 


TM3  engine  lights  "Or?" 
(Booet  pu,r,p  failure) 


b.  ITS  engine  lights  "CM" 
(Lino  leak) 


2.  Affected  engine  fuel  selector 
on  112,  engine  RFH  above  60% 


3.  Affected  engine  fuel  sc^ecto? 
on  TE,  engine  R?I1  below  60,t 

Etc, 


Pooponsos 

1,1  No  irj-.ediate  response  necessary 
,2  When  flight  conditions  permit: 

a.  K3  affected  engine 

b.  TE  all  but  one  ctk»r  engir.o 

c.  Chech  lights  on  TMK  engine 


a.l  TilE  opposite  engine  to  one 
affected 

,2  TE  all  other  good  engines 


b.l  TE  affected  engine 
,2  Retard  throttle  to  cutoff 
,3  Pull  affected  engine  fire 
shutoff  switch 
,b  Reset  fire  shutoff  switch 
within  l£  ninutci 

2.1  ME  affected  engine 
,2  TMF.  opposite  engine 

.3  TE  original  IMS  engine 

3.1  Retard  affected  engine  throttle 

to  cutoff 

F.tc, 


Figure  2,  Decision-Making  Forint,  Sample  A:  B-h7  fuel  Emergency 


Note:  For  use  in  actual  operation  this  era  .pie  would  bo  evpnnivl 
so  as  also  to  specify  the  varic-uf.  indications  and  response:;  used 
by  the  pilot  to  check  circuit  breaker  conditions  for  boost  pu  p 
power,  fuel  quantities  for  pump  restarts  and  air  start  procedures 
fer  shut  down  engines,  In  using  this  list  the  pilot  finds  the 
conditions  displayed  by  his  indicators  in  the  Indications  colusir, 
and  performs  in  tba  aide; '  given  the  :  esc. a .a  opposite  each  in- 
dicat: c  n,  •  'non  a  iorno:  v.  lead  i  to  el  terra  live  in  15  cal  1  ( r:  - 

the  pilot  again  refers  to  the  Indications  colurji,  Fe  ther.  j  >r for.  , 
in  order,  the  additional  rcupcnocs  for  the  r«pp loj-riate  nl  t  .-initiw 
indication. 


Kethod  end  principle.'; 


Those  -fnniilJur  with  1PM  analysis  of  data  by  selective  cor  tiny  vill  rcccjuix. 
its  similarity  to  the  achore  for  decision  t ahlng  proposed  here.  The  following 
paragraphs  discuss  the  steps  in  detail. 


Steps  in  Preparing:  Job_  Instruction:: 
for  Decision-yoking  Si tuations 

Step  1  Identify  the  Objective  In  Solving;  the  problem 

Inin  usually  consists  of  naming  the  problem  situation  foi*  identifica¬ 
tion  purposes.  For  example:  "Trouble  shoot  ins  the  computer  in  equip  >n. 
X,"  "Handling  fuel  leak  emergencies  in  aircraft  X, "  "Ecmvirt"  e.  fuaed  coil 
from  heater  unit  X,"  end  so  forth. 


Step  2  Specify  the-  Indie  at  ion.'  or  Trouble 

This  information  is  usually  some  symptom  or  condition  observable  to 
the  operator  that  should  indicate  to  him  the  presence  or  anticipation  of 
a  problem  situation.  It  ray  bo  one  or  more  specific  or  relatively  vagui 
reports  of  malfunction  to  a  mechanic,  or  a  too  rapid  rate  cf  charge  in  an 
indicator,  or  a  weather  condition. 

It  is  essential  that  the  problem  indicator  bo  one  observable  by  the 
operator  in  the  course  of  his  performing  a  normal  duty.  The  condition 
should  not  be  described  in  terns  of  the  cause  of  the  symptom. 

Step  3  Specify  Critical  Variables  in  the  Decision 

The  solution  of  many  problems  requires  the  operator  to  respond  to 
patterns  of  cues.  Y/hat  are  the  variables  that  are  presenr.  in  these 
patterns?  Thus,  the  maneuvers  for  an  emergency  landing  with  defective 
landing  gear  will  depend  on  several  factors  in  the  ] ending  g car,  the 
amount  and  kind  of  load  in  the  aircraft,  and  the  length  r.nd  condition 
of  the  runway.  Similarly,  thei'c  will  be  principal  factors  governing 
the  proper  response  to  take  in  loss  of  cabin  pressurization:  (altitude, 
nature  of  mission,  auxiliary  equipment,  rate  cf  depressurization,  and 
others).  The  parking  of  &  fire  truck  at  the  site  of  c  fire  requires 
accounting  for  such  variables  ar  direction,  velocity  and  steadir.c.  s  cf 
wind,  expected  cenbustibii' ty  of  materials,  length  of  hese,  nozzle 
pressure,  and  so  on. 

Step  4  Soecify  the  Alternative  P^sronses 

Each  factor  in  a  problem  situation  is  important  if  it  has  tearing 
on  the  final  response  that  is  the  outcome  cf  a  decision.  The  bearing  of 
there  various  factors  to  the  outcem-e  of  the  response  therefore  needs  to 
be  ctated  explicitly,  lines,  at  let  t.t  one  primary  condition  in  the  choice 
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Eecision-r/ibJ.rg  situations 

Stop  h 

of  an  f-ir  rgenoy  landing  field  in  whether  the rc  is  sufficient  fuel  to  go 
to  in  alter n  live-  field.  Jf  lack  of  fuel  eliminates  an  alternative, 
then  the  pilot  ic  co  . .it tori  to  land.  Inc  rot  variable  in  visibility, 
and  after  that,  length  of  runway,  and  so  forth .  A  short  runway  will  re¬ 
quire  certain  preparatory  maneuvers,  and  so  will  low  visibility,  dhc 
two  together  ray  call  for  coicevh* t  different  tactics  in  approach  find 
stoppi ng. 

It  ic  not  likely,  of  course,  chat  under  such  conditions  the  pilot 
would  actually  consult  a  handbook,  although  he  right  seen  a  well  laid 
out  check  liut.  Tho  cxnii.plo  dees  clenorwtml e  the  mechanics  of  decision 
caking  which  it  would  be  desirable  to  parallel  i.n  the  handbook  presenta¬ 
tion. 

Presumably  the  operations  engineers  will  supply  information  on 
critical  variables  entering  into  problcn-rolvinj  treatments  in  job  in- 
ctruc Lion? .  I.ist  those  in  ord^r  of  importance,  if  such  on  order  exists, 
and  state  for  each  the  implication  for  operator  response.  If  they  ore 
interdependent  in  their  response  implications,  group  them  accordingly. 


Step  5  Provi de  Explanations  That  Simplify 

The  purpose  of  an  explanation  should  to  directed  specifically  to 
helping  the  operator  remember  what  to  do  in  given  circinsiances .  Tn^r. 
Keans  the  explanatory  info  mat  ion  should  bo  limited  to  vlr-i,  the  oper¬ 
ator  can  use  either  in  identifying  a  complex  set  of  conditions  in  so.,  e 
simple  way,  or  in  being  able  to  c.i  licipatc  the  con  sequence:,  of  his  po¬ 
tential  responses.  If  the  infomution  does  not  directly  imply  sc::, 
kind  of  action  to  be  performed  by  the"  operator  a: s  one  o£  Hr  d'vtii 
the  information  should  not  be  included. 


An  example  of  a  simplifying  explanation  is  the  statement  that 
"Carbon  monoxide  is  heavier  than  air,  hence  it  tends  to  sir’-  to  i  • 
floor  and  flew  downwards  if  possible."  This  item  of  information 
readily  permits  a  cental  pictuie  to  be  formed,  and  from  it  the  cur¬ 
ator  may  take  many  piccautions  and  corrective  actions  in  emergencies. 


Another  example  of  a  simplifying  rtal  ;.ont  is:  "indicator..  1  and 
2  are  powered  by  Box  A,  end  Indian  tor  3  i-r  poweied  by  Fox  B."  Ihis 
information  permits  the  operator  readily  to  deduce  that  if  lull — r  rs 
1  and  2  are  both  out,  the  trouble  is  probably  in  Box  A;  where  is  if 
Indicators  1  and  5  are  both  cut,  but  2  is  not,  the  trouble  is  l*’kely 
to  be  neither  in  Box  A  or  Box  B.  This  is  rn  oversimplified  exe  of 
most  equipment  linkages,  of  course,  but  the  principle  is  sound.  It 
can  be  stated  as  follow.*.:  Give  such  mfeu nation  as  permits  tie  oper¬ 
ator  to  picture  tix e  relationship:;  of  even!,..  ard  of  whr.t  nr  i:  coin.'*,  . 
in  so  far  as  this  helps  hi  a  quickly  to  ra’--  r.  corvee  l  c>ci:;ion  o”  t  *’  e 
the  proper  action. 
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Specify  Strategies  for  Getti  ng  t.brt?  Inforrelion 


The  solution  of  many  pro').1  opr.  consists  of  a  series  of  £*trtps ,  each 
one  '-.f  which  provides  additional  info;  matron  leading  to  a  decision.  The 
problem  ray  te  that  of  localising  a  malfunction  in  a  piece  of  equipment. 
Indicator  A  signals  that  something  is  wrong,  but  not  where  the  trouble 
lien.  The  operator  ray,  by  looking  at  Indicators  Y,  7 ,  and  X  in  that 
order,  be  able  to  localise  the  malfunction  precisely  enough  to  decide 
what  corrective*  action  is  necessary. 


In  another  type  of  eyr-mplc,  th"  operator  may  have  to  rove  certain 
controls  tentatively  end  note  if  the  G,\i:!ptcia  picture  is  changed,  ond  he  /. 
This  information  is.  added  to  that  already  observed  by  the  pilot  in  mr rov¬ 
ing  down  the  field  to  the  source  of  the  problem 

Here  again  detail  should,  be  carefully  restricted  to  vhat.  the  operator 
has  to  do  or  to  work  with.  Let  us  assume  that  in  the  case  of  a  fuel  lenlc 
in  an  engin*c  the  only  thing  the  pilot  can  do  is  to  shut  off  the  engine;  it 
makes  no  difference  whether  he  3oealiv.es  the  look  to  a  duct  cr  valve  within 
the  engine.  Therefore,  hir.  search  strategy  should  take  hin  only  to  the 
gross  isolation  c»f  the  Irak  to  the  engine.  On  the  other  hand,  if  local¬ 
izing  the  leak  within  the  engine  (rather  than  merely  to  the  engine)  might 
make  the  difference  between  his  deciding  or  rot  deciding  to  abut  off  an 
adjacent  engine,  or  to  turn  on  fire  extinguishers,  then  the  search  strategy 
should  take  him  to  such  localization.  It  is  also  useless  to  describe  to 
him  localization  that  depends  on  information  not  accessible  to  bin  during 
the  performance  of  his  duty  requirements. 

Diagrams  nay  sometimes  supplement,  and  even  substitute  for,  discus¬ 
sion  of  procedures  the  operator  should  take  when  faced  by  various  con¬ 
tingencies. 


Example s  of  Inst ruct ions  cn  Dccio ion- taking  Act ivi ties 

Two  brief  examples  are  provided  in  addition  to  Figure  2  on  page  ?3.  The 
first  outlines  one  of  several  means  whereby  trouble-shooting  procedure  and  in¬ 
formation  content  can  be  presented  to  an  electronics  flight -1  Lne  maintenance 
mechanic.  *1110  second  example  suggests  ho?  to  describe  the  information  critic^ J. 
to  diagnosis  and  corrective  response  in  a  helicopter  emergency  situation  of  a 
given  type. 


Location  of  malfunction  in  the  GCA  r  dar  system.  In  trouble  shooting,  the 
maintenance  mechanic  find.,  a  sy;>pu.)U  reported  to  him  by  the  operator.  Hr  pro¬ 
ceeds  to  locate  the  source  by  following  the  steps  as  given  in  Figure  3»  page  27. 

• 

Helicopter  one  rat  ten: _ dealing  viJh  *n  ererrpney.  Two  alternative  form.tr, 

ere  shown  ior  laying  oat"the  uecis* Lon -raking  procedure  in  dar.liog  with  r.  sudden 
indicated  drop  in  fuel  pressure  during  flight.  The  first  layout  ir.  recognized 
es  conventional  in  approach,  bntt  illustrating  the  attempt  at  brevity  and  clarity 
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Dec Is ion -making  activities 
E:<iunples 


iorcgcirg  ccrsideraticr.s  cernr.d,  Tr.e  reco rsd 
more  c-.'q.^rir.entrJj  and  may  i'i  lust  rate  the  v 


ratic  method  for  presenting  relationships. 


presentation  of  the 
efnlress  of  a  seisidi 


rane 

egrom- 


1.  Mar  rat  iv  .•  fom 

Figure  U  illustrator,  the  layout  without  diagrams,  in  vhicli  the  sequence  of 
of  paragraphs  presents  the  information  in  the  sequence  required  by  tho  operator. 
At  each  stop,  two  alternative  outcomes  ore  possible.  They  arc  mentioned  succes¬ 
sively.  Tho  operator  must  recall  the  contents  of  several  lines  preceding  the 
line  he  is  reading .  But,  on  th.e  other  hand,  the  conventional  paragraphical 
form  will  be  easily  followed  by  the  op  rater  who  lacks  experience  in  using  the 
diagrnnnati c  f orm. 


Where  reference  is  mode  to  content  on  a  remote  page,  consider  the  length 
of  the  irate  rial  no  cited.  If  it  is  brief  enough,  (one  sentence),  include  it  es 
a  step,  so  that  the  pilot  under  time  stress  or  emotional  stress  is  not  unduly 
taxed  in  an  emergency .  It  is  best  to  me he  reference  only  to  material  which  the 
pilot  has  either  so  well  memorized  that  even  in  an  emergency  he  need  not  reread 
it,  or  which  lie  can  look  fo^  without  time  pressure.  It  is  important,  not  to  in¬ 
terrupt  the  continuity  of  the  instructions  on  the  page  ho  is  reading. 


2.  Diagram  form 


This  is  illustrated  in  Figure  5 •  Here  the  successive  steps  in  the  pro¬ 
cedure  follow  each  other  down  the  page,  with  the  two  outcomes  of  each  step 
laid  out  on  the  some  line. 

In  this  illustration,  interpretations  ere  inserted  between  "IF  YOU  SMB" 
end  "YOU  MUST,"  These  serve  to  focus  the  response,  by  providing  the  operator 
with  an  image  of  what  to  look  for.  They  are  included  only  if  they  are  snort 
enough  not  to  interfere  with  continuity.  If  they  are  longer  then  those  given 
here,  they  should  be  relegated  to  the  Remarks  column. 

In  all  four  examples  of  decision-making  layout,  shown  it.  would  be  possible 
to  substitute  pictures,  for  words  describing  the  indicators  and  indications, 
the  controls,  and  in  some  cases  the  proper  control  action  to  accompany  given 
indications.  Pictures  or  diagrams  might  be  used  to  supplement  rather  than 
substitute  for  words.  The  latter  might  be  more  practicable,  and  less  subject 
to  error  than  the  former  layout.  Although  these  possibilities  hold  jiroMisc, 
it  would  bo  desirable  to  test  with  some  actual  users  such  experimental  methods 
of  pj-esenting  information .  Thus,  it  right  turn  cut  that  the  diagrams  would  be 
extremely  valuable  for  training  purposes,  or  for  activities  that  were  performed 
only  very  rarely  in  job  operations;  but  for  tho  rare  proficient  user  of  instruc¬ 
tions  the  diagrams  might  be  i:i  impediment,  if  for  no  other  reason  than  because 
of  the  space  required  for  them. 
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Instructions  for  Dealing  Vith  cn  Emergency 
During  Kolico2>tcr  Operation 


I,  Fnorgency  procedure  for  loss  of  fuel  pressure 
vith  full  fuel  tanks 


1-1.  Primary  Syjontoia:  Needle 
of  FUE/j  hiESbOkk  GAGE  reads  be¬ 
low  mininiwi  operating  level 
(i.e,,  below  rod  index  mark  on 
dial:  see  page  X,  fig.  x)  but 
•  FUEL  QUANTITY  GAGE  indicates 
ample  supply. 

Push  FUEJ.  BOOSTER  PUMP 
switch  to  HIGH 

1-2.  Begin  landing  procedure 
(sco  page  XX). 

1-3.  During  descent,  attempt 
to  locate  trouble  as  telng 
electrical  or  mechanical. 

Sniff,  to  detect  odor  of  fuel 

1— li.  If  odor  IS  detected,  even 
though  booster  pump  maintains 
pressure, 

land  at  once. 

1-5.  If  there  is  NO  detect¬ 
able  odor  of  fuel. 

Observe  engine  noise  and 
exhaust  trail  for  indi¬ 
cations  of  choking  of  engine. 

1-6.  If  backfire  noise  end  snake 
occur,  (indicating  choking  of 
engine),  assume  a  leak  which  by¬ 
passes  carburetor  and  nay  cause 
engine  to  stall,  and 

Land  at  once. 


1-7.  If  there  ic  NO  smoke*  or 
backfire, 

Rcrd  ENGINE  OIL  PRESSURE  GAGE. 

1-8.  If  oil  pressure  reads  zero, 
then  assume  ?6*volt  instrument 
system  has  failed. 

Conti  r."0  flight  under  emergency 
precuutiorary  conditions  (see 
page  XXX). 

1-9.  If  ENGINE  OIL  HUVlSUilS  CAGE 
reMs  Normal, 

Chock  fuse  of  FUEL  IREdSiiRE 
GACiF. 

1-10.  If  fuse  r.pr.vars  OK  (fila¬ 
ment  not  broken;  glass  not  cloudy), 
trouble  has  not  be-*;*  located. 

Land  at  coco. 

1-11.  If  FUEL  PRESSURE  GAGS  fuse 
has  blowi*. 

Replace  fuse. 

1-12,  If  indicated  pressure  re¬ 
turns  to  Normal  end  jc..  nins  Nor  al, 
then  trouble  has  been  ct erected. 

Proceed  in  reran!  flirkt. 

1-13.  If  f U3c  bJo  s  rgj. in  ard 
gage  fails. 

Complete  iricoJon  vith  caution. 


Figure  h.  'Dcclslon-Nikuig  Fd.  it. 
Sample  C:  l'irrntia  :  Eon* 
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The  Index  to  th.c  Handbook 


The  index  of  a  set  of  job  instructions  should  be  an  effective  tine -raver. 

If  it  is  merely  a  catalogue  of  vhere  nni;.er.  ere  mentioned  in  the  text,  however, 
it  r.ny  not  only  waste  time  and  exasperate  the  reader,  but  it  may  cause  him  to 
forget  what  he  was  looking  for,  and  why  h  •  was  looking  for  it. 

The  index  should  therefore  be  prepared  with  the  needs  of  the  user  in  mind. 
Thrt  user  of  a  handbook  of  instinct  ions  will  generally  want  to  know  how  to  per¬ 
form  some  operation,  and  either  the  tub!/*  of  contents  ox'  the  index  n.wr.t  tell 
him  vhere  to  look.  Key  words  should  generally  have  subtitles  indicating  the 
job  context  of  the  page  reference  cited.  The  intent  is  to  save  the  user  from 
needlessly  having  to  consult  the  referenced  page  in  order  to  determine  whether 
he  has  chosen  the  correct  reference . 

There  is  an  exception  to  the  general  rule  of  including  only  "how  to  do  it" 
references.  The  user  nay  want  to  find  out  what  symptoms  are  associated  with 
some  given  condition  or  equipment  malfunction.  Thus  ho  may  be  faced  with  the 
appearance  of  sera  symptom,  develop  a  hunch  as  to  the  cause,  and  want  to  check 
his  hunch  by  finding  out  what  additional  symptoms  accompany  the  causal  influence 
he  ha‘s  in  mind.  In  this  case,  the  index  may  help  him  by  naming  the  cause  (such 
as  "Rectifier  X,  failure  symptoms:  p.  Y  ;  figure  y  )  and  telling  him  .whore 
in  the  l-xl  he  find  a  list  of  the  associated  symptoms.  It  is  possible  that 
the  handbook  will  contain  a  special  section  listing  common  equipment  failures 
and  the  symptoms  associated  vitii  the  failure. 

The  shorter  the  index,  the  easier  it  is  to  find  an  item  in  the  index.  Ref¬ 
erence  should  be  not  only  by  page,  but  by  paragmph.  References  should  include 
not  only  verbal  content,  but  pertinent  diagrammatic  material.  The  index  should 
include  items  appearing  in  the  table  of  concents. 
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spec i at i  treat;; let  or  HAii;Tr;i/.i:cK  jop  t;  struct ions 


In  general,  all  of  the  coarv?nts  in  the  previous  diopters  arc  03 
upplicobl <  to  maintenance  nr;  to  operator  requir. newts  for  instructors. 
Several  specific  items  will  be  amplified  because  of  their  social  i mportnnco 
to  maintenance . 


Determin'me  the  Objects  v.,it.h_’..’hioh  -a  Position  Peal  r. 

In  order  to  maintain  relevance,  the  handbook  should  ri  norib ?  only  those 
operations  performed  on  or  with  an  equip  tent,  by  a  men  in  a  given  position. 
In  perioral  this  means  mentioning  only  those  objects  in,  or  on,  the  cquiprerit 
with  which  he  deals.  Careful  reference  should  be  made  to  the  position  de¬ 
scription  data  in  order  to  maintain  thin  relevance. 


Diagrams:  Block,  Circuit,  Schematic 

The  purposes  of  an  electronic  desire  engineer  in  preparing  the  design 
of  circuits  differ  radically  from  the  purposes  of  the  maintenance  mechanic  in 
the  use  of  block,  circuit,  and  schematic  disarms .  Tnc  information  p* ovided 
on  diaprams  included  in  instruction  handbooks  should  be  peered  to  the  specific 
needs  of  the  mechanic. 


The  following  considerations  apply  to  diaprams  prepared  for  the  mechanic. 


1.  Standardise  symbols.  Use  the  same  symbol  in  the  sc  •  way  throughout 
the  handbook,  if  j ossicle,  use  the  symbols  already  known  to  the  expected 
mechanics,  and  use  then  as  he  has  used  then.  It.  is  better  to  develop  a  new 
symbol,  however,  than  to  use  an  old  one  in  a  way  different  from  the  w ay  the 
mechanic  has  used  it  before. 


2.  use  as  few  symbols  rccessmv  fc”  tb<~  V.iren  pcs i  tier .  Symbols 
may  refer  to  objects,  functions  perfor  ce;  by  cMoc.r,  oi  c<  in- lion  .  of 
these  two  factors,  many  differentiation'  of  function-  and  c'  ]<.  r.ts  im-ot  tent 
to  the  equipment  designer  may  be  irrolc  -wit  to  the  mechanic  in  a  given 
position.  Eliminate  differential,? car.  a  .o\g  sy. .bol s  that  awe  not  r*.fi  cled 
in  distinctions  the  mechanic  needs  to  r.  >ke  in  p  rfor  Je~  his  r.p  cifia  duties. 

3.  Shoo-  in  diagrams  cnlv  those  objects,  functiyo-.,  ;<r.d  rclft ienrlins 
essential  to  aid  in  jcb  p-rfoimonce.  Thu  following  acd .  j  tier  arc  not* 
exhaustive  of  all  those  in  widen  a  mechanic  r  ~j  consult  a  diagram,  nor  ray 
all  of  th°m  belong  to  any  specific  position.  Tit  y  do,  hy./cwr,  p  c  -j  a 
practical  basis  for  deciding  v.Iiat  d I ugr«v,  are  n-.eded. 


a.  Tracing  signal  flew.  It.  in  \w  u.d'ty  sir  pier  to  trace  lin.. 
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Ding:  .3 

on  e  p'tjo  than  wires,  cable:;,  and  often  hidden  connections. 

b.  Location  of  chock  points;  the  relation  of  those  tc  other  check 
points;  points  that  yield  much  information  about  the  system  per  chock;  bo  .t 
places  for  breaking  an  information  loop. 

c.  Chock  values  and  tolerances  at  given  check  points. 

d.  Adjustment  points  (specific  to  position  duties). 

e.  Schematizing  the  various  functions  performed  in  a  given  box 
or  component  as  they  affect  changes  in  output  signals. 

f.  Some  may  show  physical  locations  of  parts. 

g.  Symbols  for  matching  job  instnictions  with  part  referred  to. 

Block  diagrams,  which  ere  comparatively  simple,  should  be  used  in 
preference  to  wiring  diagrams  if  the  former  will  serve  the  purpose  intended. 

h.  Organize  diagrammed  information  according  to  .job  need.  The  organ¬ 
ization  of  a  diagram  should,  if  possible, "show  parallels  with  the  steps 
taken  in  the  procedure  with  which  the  diagram  is  to  be  used.  If,  hot, over, 
the  same  diagram  is  to  be*  used  as  a  supplement  to  a  number  of  diffei'ent 
job  procedures,  the  coding  system  may  become  unduly  complex. 

Other  aids  in  the  organizing  of  diagrammatic  materials  are  a::  follows: 

a.  Consistent  series  of  diagrams  from  simple  block  to  schematics. 

If  it  is  necessary  to  show  various  levels  of  del  ail  in  a  series  of  diagrams, 
attempt  topological  consistency.  If  the  transmitter  is  diagrammed  as  being 
above  the  receiver  in  Diagram  A,  it  should  be  above  the  receiver  in  Diagram  B. 
It  may  also  be  helpful  to  have  locator  guides,  where  practicable,  to  oho;/  which 
segment  of  a  simple,  over-all  diagram  is  represented  in  greater  detail  by  an 
expanded  wiring  or  schematic  diagram.  Another  possibility  is  to  use  a  mar¬ 
ginal  grid  system,  with  codings 'that  permit  subdivision,  that  is  consistent 
throughout  a  series  of  diagrams. 

b.  Color  used  consistently  in  a  given  family  of  diagrams. 

c.  Functional  connections  clearly  identifiable  from  cross  ever 
lines  in  the  diagram. 

The  extent  to  which  a  functional  diagram  can  also  suggest  the  relative- 
physical  location  of  the  items  diagrammed  will  reduce  the  mental  translating 
required  of  the  mechanic.  Simplicity  in  functional  layout  nay  often  be 
incompatible  with  showing  physical  locations,  however,  so  that  the  best  work¬ 
ing  compromise  my  consist  of  more  than  one  diagram. 


Providing  Su;port  f or  Trouh le  Shooting 

t 

Since  trouble  shooting  is  usually  the  most  difficult  part  of  the  job, 
both  in  electrical  and  mechanical  nainlemncc ,  every  effort  should  be  made 
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Support  for 
trouble  shooting 

to  assist  the  mechanic.  The  previous  chapter  (pages  22  through  20)  suggested 
pome  methods  of  presenting  information  and  procedures  for-  trouble*  shooting. 

If  likely  causes  are  cited  for  gi  /in  symptoms,  the  mechanic  should  be  told 
what  to  do  if  none  of  the  likely  causes  turns  cut  to  be  the  true  cause. 

Difficulty  often  arises  in  trouble  shooting  from  the  large  amount  of 
information  specific  to  the  malfunction  which  the  mechanic  has  to  remember  in 
reach  in"  r  die  "noair,  end  choosing  a  corrective  action.  An  example  is  (a)  the 
number  of  data  channels  that  night  influence  a  given  signal;  (b)  the  specific 
values  obtained  at  check  points;  (c)  the  locations  of  objects  diagrammed;  and 
(d)  instructions  about  what  he  should  or  night  do.  Such  amounts  of  infor¬ 
mation  are  retained  with  relative  ease  by  the  electronics  expert  with  thousand 
of  hours  experience,  but  become  confusing  to  the  less  experienced. 

One  practical  aid  consists  of  plassine  envelcoar  and  overlays  with  vhich 
the  mechanic  nay  cover  particular  pages  and  diagram  in  the  handbook.  He 
may  write  check  values,  or  pencil  critical  parts  of  a  diagram  on  the  glascine 
as  a  memory  aid,  or  X  out  verbal,  and  diagrammatic  material  he  has  already 
used  without  solving  the  problem. 
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AL’J  COMSTRUCTIOtl 


11  lu  st  rat  if)  ns 


Comments  have  already  beta  made  (Chapter  IV)  about  the  preparation  of  wiring 
‘  and  other  diagrams  used  in  electrical  cad  clectroric  maintenance,  The  following 
consents  are  somewhat  parallel,  but  make  reference  to  other  foams  of  visual  rirl 
material  such  as  photographs,  drauings,  and  diagrams. 

The  following  steps  suggest,  both  a  procedure  and  critique  for  the  prepara¬ 
tion  of  illustrative  material. 


Step  1  Decide  What  dob  Information  the  Ill  ns  brat  i  on  Is  to  Provide 

This  is  equivalent  to  identifying  the  specific  purpose  the  illustra¬ 
tion  will  aid  the  operator  to  accomplish.  The  following  list  is  fairly 
exhaustive  of  the  functions  of  illustrative  material  in  an  instruction 
handbook: 

a.  Locations  aid  nomenclature. 

b.  Functional  interrelationships  of  kinds  specific  to  job  action 
such  as  trouble  shooting,  and  complex  operating  procedures  involving 
potential  misuse  or  hazard.  Diagrams  may  also  show,  in  a  fora  easier  to 
grasp  than  through  words,  how  several  variables  interact  to  produce  a 
given  effect. 

c.  Sequence  of  operations,  and  contingent  operations  in  the  forr  of 
a  graphic  summary  of  verbal  material, 

d.  A3  an  aid  to  the  reader's  picturing  the  accompanying  instructions 
for  better  interpretation  and  recall.  Pictures  are  often  better  recalled 
than  verbal  statements  about  visual  material. 


Step  2  Include  Cnly  There  Kiev- -rats  or  Information  Critical,  to  Jcb  Use 

This  means  a  selection  of  only  thor.-  lines,  details,  and  renderings 
sufficient  to  convey  the  essential  message  intended.  Thus,  photographs 
are  often  poorer  than  diagrammatic  representations  because  photographs 
often  contain  much  visual  i rrdevance ,  which  iaay  obscure  thi  essential 
message.  The  tendency  to  "pretty  up"  a  diagram  with  shading  and  decora¬ 
tions,  however,  must  be  firmly  suppress'd.  Skillful  variation  in  the 
thickness  of  a  lino  is  usually  effective  in  suggesting  co'.tour  and  three- 
dimensional  itv  in  a  drawing,  without  reducing  its  vividness  as  is  often 
the  case  with  shading  and  hatching. 


Illustratj  ons 

Step  2 


Unless  the  illustration  is  intended  to  aid  in  .lyit  3  parts  and 

their  locations,  ronh'M  and  consistency  it.  scale  is  less  important  then 
clearly  reveal j.r:g  the  essential  information. 

Step  3  Select  babels  for  Items  V.'ilhi  n  th.o  lllnot;  'ion 

I,nhcl  only  the  critical  inforr.ati 0:1  in  th  di;  pram,  end  only  those 
items  that  arc  not  explanatory  v.d  l>  on  l  a  label,  An  attc  pt  to  introduce 
lengthy  text  in  diagrammatic  treatment  is  oftt:n  r.n  unsuccessful  compromise • 

Labels  in  illustrations  should  be  un.' irbiguously  rcla table  to  accompany 
ing  te>'t.  Where  a  series  of  diagram  is  used  on  the  sane  page  or  pages  in 
sequence,  and  items  in  diagrams  are  numbered  rather  than  name  1.  the  numbers 
must  not  be  confused  v.dth  numbers  in  the  text  in  these  several  pages,  or 
with  numbered  items  on  other  nearby  diagrams,  '.lie re  items  in  the  text  nve 
number-coded  for  reference  to  nu  bored  i  .<  rs  on  an  illustration,  the  reader 
must  have  no  doubt  about  which  die.gr;:  is  being  rcferr.i  to. 

Arrows  may  be  used  to  symbolize  sequence,  flovr  or  rclati onshi p. 

Arrows  used  for  there  purposes  must  not  be  confused  with  arrows  that  aro¬ 
used  to  direct  attention,  or  that  lead  front  a  label  to  the  object,  label >ed. 
Important  as  arrows  often  are  in  convoying  a  message,  they  should  not  be 
more  visually  compelling  than  the  illustrative  context --in  other  voids, 
they  should  not  be  n  design  element  in  thorns  civ;  s.  Th0  head  cd  th'*  anew 
should  be  readily  identified  from  the  shaft,  Ayrats  repiesciitinj  ribbon: 
as  seen  in  perspective  or  three-dimension* ,  have  been  effectively  uvsd  to 
represent  flovr  or  motion  in  thrcc-dineruJcnal  continuity. 


Step  h  Select  a  Label  or  Title  for  th e  Ill u s  tra tic  1 1 

Each  illustration  should  be  numv cr-labellM  for  unambi  uouo  reference 
in  the  text  and  index.  The  title  shoe  Id  be  short,  preferably  under  seven 
words.  A  long,  explanatory  title  is  bolter  broken  into  a  brief  identify¬ 
ing  label  of  a  few  words,  followed  by  a  subtitle  explanatory  statement. 

If  the  main  purpose  of  the  illustration  is  to  chow  some  principle  of 
action,  this  principle  pay  be  briefly  staled  as  a  subtitle  unless  it  is 
stated  within  the  frame  of  the  illustration.  .It  is  generally  go;  l  to 
reinforce  the  rain  point  of  whet  is  illustrated  by  a  verbal  s  t-u to: .  ait,  i  1 
that  statement  can  be  li*-jted  to  a  single  sentence  of  a  for  well  . 

If  the  diagram  is  not  immediately  ;  ijacert  to  the  trxl  it  suppl c  tLs, 
the  relevant  page  and  paragraph  the  11.  c i  t •  I  in  the  c  r>t?.o;:. 
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Fag  3  Layout 


Aesthetic  considerations  such  as  syruetry  and  layout  consistency  should  bn 
secondary  to  clarity  end  continuity  of  subject  matter.  Narrower  margins  may  be 
permitted  than  is  usually  the  case  for  textbooks. 


Foldout  pares.  These  should  be  kept  to  a  minimum,  although  scattering  con¬ 
tent,  rightfully  belonging  cn  one  large  page,  over  a  number  of  pages  nay  be 
worse  than  a  foldout  page.  Foldout  pages  arc  especially  e  nuisance  if  they  have 
both  vertical  and  horizontal  folds.  In  any  foldout  page  r.c  more  than  one  hori 
zontal  fold  should  be  made  (that  is,  a  fold  made  at  right  angles  to  the  binding 
of  the  bc-ok)  although  several  vertical  folds  may  be  made  to  be  pulled  out  side-. 
ways.  The  opened-out  page  should  not  be  longer  than  an  arm's  length,  about 
35  inches.  When  folded  into  the  bcok,  the  edges  of  the  folds  should  be  stag¬ 
gered  towards  the  outer  margin  to  facilitate  folding  the  opened  page  back  into 
the  book.  This  is  called  a  "pyramid  gate  fold."  If  possible,  section  edges  of 
the  diagram  should  fall  on  crease  linen.  In  any  event,  small  but  critical 
information  should  not  fall  on  crease  lines  where  it  will  be  wor  n  aw  ay.  These 
recommendations  are  based  on  ease  of  use,  and  the  likelihood  that  job  instruc¬ 
tions  may  often  have  to  be  used  without  a  desk  or  table  tep  space  on  which  to 
rest  folded  out  pages.  They  may  also  have  to  be  used  out  of  de^rs  in  wind. 


Page  identification.  Each  page  should  be  identified  by  the  foil  owing 
information: 

1.  Technical  Order-  number,  or  other  military  serial  designation; 
preferably  centered  in  the  top  margin. 

2.  Section  number. 

3.  Topic  and  paragraph  numbers,  inclusive  of  content  on  the  page;  best  at 
upper,  outer  margin. 

lr.  Page  number;  lower  outer  margin. 

5.  Foldout  pages  should  have  page  number  end  figure  coding  Completely 
visible  when  all  pages  are  folded  into  the  book.  It  is  also  helpful  to  have  a 
short  form  of  the  title  or  key  word  in  the  title  visible  hero. 


Physical  Construe! ion  of  the  Han  1  rck 


Sice.  For  ideal  working  purposes,  the  maximum  size  of  ?  handbook  of  instruc¬ 
tions  may  be  larger  if  the  operator  doer  all  his  work  in  the  c  e  room  than  if  he 
must  rove  from  one  place  to  another  and  carxy  the  instructions  around.  For  non- 
mobile  personnel,  the  stardard  Technical  Ord-r  size  8  1/2  by  11  inches  is  satis¬ 
factory.  If  the  book  is  to  be  carried  around,  as  in  flight-line  maintenance,  it. 
is  desirable  to  fit  it  into  a  fatigue  unifcn.i  pocket.  The  maximum  such  a  peck  b 
will  admit  is  about  5  by  8  inches,  with  a.  thickness  of  about  3  1/2  ine!  l\3u 
this  size  will  strain  a  pockec.  , 
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Physical 
coTiii  true  lien 

Pftnor.  The  pages  should  bo  touch,  high  rag  content  pijr>i  that  is  water 
resist. a?  1 ,  Foldout  pa  pcs  should  bo  of  paper  tint  does  not  break  at  the  folds; 
this  is  especially  true  of  ary  "piaster"  trcubl e-shooting  d i *•  ^rons •  Tha  paper 
should  not  be  t  losr.>  . 


Co\xrs.  The  covers  should  be  of  a  soft,  semi-ri rid  leatherette  or  plastic 
material  that  is  durable  end  ill  resist  cracking  at  the  edges  or  along  binding 
seams.  ln°y  vn.ll  nc'-d  to  withstand  water,  oil  and  gr ca3e,  perspiration. 

hind  In,-' .  This  should  be  of  the  spiral,  gyr.al  or  plosiic  tyq  that  permits 
the  opened  book  to  lie  flat.  The  mechanic  a*  1  operator  frequently  must  use  both 
hands  in  operations;  they  usually  will  not  have  a  band  to  spare  for  holding,  the 
book  open.  The  frequency  with  which  the  liindlnx'h  is  used  demands  a  tough, 
durable  binding. 

It  is  recogrd ?.ed  that  revisions  of  sections  of  job  handbooks  frequently  arc 
made.  A  permanent  binding  prohibits  substi ti’.tion  of  pages.  Tha  plastic  binding 
does  permit  substitutions  to  be  made,  but.  n  special  tool  is  rcquii  <  d.  Fling 
binders  take  up  extra  space,  and  pages  are  easily  torn  out  and  get  lo..t.  It  is 
clear  that  no  universally  satisfactory  solution  now  available  .is  both  economical 
in  terms  of  page  substitution,  and  pr-itical  for  on-the-job  op"? rations.  A 
thorough  cost  analysis  ray  show  that  ‘  •  cement  of  the  complete  F  nvlbook  is 
cheaper  ir.  the  long  nui  than  providing  inserts  and  sibstitulc  pages. 
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CHAPTER  VI 


GEARKG  JOB  I  [.'STRUCT  JOES 


TO  OPERA TIOi! AT.  CHECK  LISTS 


A  check  list  usually  is  an  abbreviated  set-  of  job  instruction:;.  Its  use 
a sur.es  familiarity  v;ith  the  procedure  being  performed. 

It  is  obviously  inefficient  to  learn  a  procedure  from  job  instructions  in 
one  way,  and  perform  it  differently  from  a  check  list.  Even  though  the  differ¬ 
ence  may  be  no  noTe  than  the  rearrangement  of  the  same  steps  into  a  different 
order,  confusion,  time  delay,  and  error  are  invited.  It  is  true  that  exigencies 
at  certain  sites  may  demand  a  rearrangement  of  a  procedure,  and  the  Air  Force 
characteristically  permits  each  base,  and  sometimes  organisations  within  a  base, 
to  establish  its  own  check  lists.  But  differences  among  check  lists  for  the 
same  procedure  also  arise  because  different  items  of  information  are  abstracted 
as  check  list  items,  without  rearrangement  of  steps  or  sulstitution  of  human 
actions. 

The  manufacturer  my  reduce  some  of  the  incompatibilities  found  between 
check  lists  and  job  instructions  by  carefully  working  out  check  lists  himself. 

If  so,  the  following  considerations  will  serve  to  guide  1dm, 

1.  A  check  list  item  directs  attention  to  what  it  is  operationally 
essential  to  do  in  a  procedure.  Thus  a  check  list  item  may  state  an  end  effect 
which  could  not  bo  achieved  except  by  performing  a  number  of  suboperations  or 
job  elements.  A  check  mark  appearing  beside  the  item  therefore  implies  that 
these  actions  must  have  been  performed. 

2.  A  check  list  item  is  a  memory  aid  to  the  operator  or  mechanic.  Its 
wording,  and  the  infemation  in  it,  should  be  such  that  it  will  help  him  recall 
the  more  complete  instructions  in  the  handbook.  Parallels  in  wording  will  help. 
Parallels  in  marginal  spacing  nry  also  help  in  the  recall  of  the  handbook  context. 

3.  Check  list  items  should  bo  directed  toward  evidence  of  response 
adequacy.  This  rule  will  have  many  important  srd  necessary  exceptions  where  cn 
incorrectly  made  Human  response  may  result  in  delay.  hazard,  or  damage  to  equip¬ 
ment.  But  check  lists  should  also  direct  the  user's  attention  to  how  the  equip¬ 
ment  is  performing  as  a  cor^cqucnsc  of  hir.  performing  successive  steps  jn  a 
procedure.  Standard  values  and  tolerances  should  bo  provided  of  critical 
indicators  of  equipment  performance. 

U.  Check  list  items  should  include  critical  specific  actions  to  be  per¬ 
formed.  If  the  incorrect  selection  or  manipulation  of  a  given  switch  at  a 
given  time  nay  jeopardize  a  largo  amount  of  effort  or  materiel,  the  operator 
should  have  much  actions  specific^  in  the  ch*jck  list. 
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Check  lints 


£,  Check  lifjt  items  should  point  out  v;hnt  specific  action  to  take  in 
error-likely  situations.  These  include  situations  in  xrlvich  the  ope 1  a tor  nay 
overlook  some  important  action,  even  with  the  handbook  open  before  him,  or 
expose  himself  or  the  equipment  to  needless  hazard.  This  consideration  is  not 
independent  from  iten  it  above. 

6.  Check  list  items  should  have  a  coded  reference  to  the  inclusive 
material  in  the  jcb  instruction  handbook  dealing  with  each  iten.  This  permits 
the  operator  quickly  to  look  up  and  fill  in  from  thr  handbook  the  information 
ho  needs  that  is  not  provided  by  the  check  list  item. 

7.  The  specificity  of  the  chock  list  items  should  be  compatible  with  tho 
ability  of  the  operator.  That  is,  if  the  check  list  is  supposed  to  bo  used 
with  little  or  no  reference  to  the  jcb  instructions,  it  will  have  to  be  much 
more  detailed  for  a  newcomer  on  the  job  than  for  the  parson  who  has  performed 
the  task  many  times.  If  an  operator  must  shift  v.oik  a:  ong  a  variety  of  some¬ 
what  similar  equipments  requiring  subtle  differences  in  procedure,  Die  check 
list  he  works  from  should  be  more  detailed  than  if  his  work  is  repetitive  on 
the  same  equipment. 

8.  Chock  lists  likely  to  be  used  when  tha  operator  is  under  e.  otional 
stress  should  be  more  detailed  than  those  used  under  tranquil  conditions. 

Under  stress  there  is  proneness  to  forget  even  familial  patterns  of  activity. 
Thus,  the  detailed  check  list  ray  compensate  for  tendency  to  merely  failure. 

It  is  possible  that  a  detailed  check  list  nay  also  be  called  f or  if  the  operator 
is  acting  under  time  stress  with  the  likelihood  of  skipping  essential  activities- 
Under  such  circumstances,  of  course,  the  operator  may  skit)  using  the  check  list, 
too,  because  it  takes  still  more  time  to  consult.  Compromises  n  od  to  be  based 
on  a  study  of  what  happens  when  a  given  check  list  is  actually  used  in  operations 
by  the  personnel  for  whom  it  is  intended. 


The  layout  of  the  job  instruction  text  should  provide  parallel  struct  We 
to  the  check  list' derived  frem  it,  and  emphasize  chock  list  items  in  the 
instructional  context.  Thus  the  words  used  in  a  check  list  nay  be  n  t  out  in 
distinctive  type  readily  picked  out  by  scanning  the  page.  Topd~.nl  :  atori.VL 
in  some  cases  may  be  blocked  out  with  check  Use  item  titles. 


This  relating  of  check  list  to  job  instruction  t^xt  vril1  :.j  •'c ■>  up  i’i. 
at  which  the  student  or  operator  can  become  practically  i i <2  pendent  of  tha 
instructions ,  and  perform  the  task  cciu  tcutly  frc.  the  cnc-rk  li  t  itself, 
the  same  basis,  error  will  be  reduced  in  the  rental,  transpeei*  of  icb  ins 
tions  into  the  context  of  chock  list  iiens. 
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tfsti;:g  'nr.  ./;ro  7i:bRuric::s 


Any  set  c f  job  instructions  should  b^  thought  of  as  provisional  until  it 
has  been  successfully  tried  out.  The  tryouts  should  be  directed  to  two  major 
purposes:  one  is  to  determine  the  technical  correctness  ant  adequacy  of  the 
information,  instructions,  and  a llustintione;  the  other  ir  to  determine 
their  piactical  usability.  The  tryout  should  si  mil  ate  the  linitat :  ons  end 
difficulties  of  cor hat  conditions . 


f.np, ineerin0*  Tryout  fet  Tcch.nl c~  1  Correctness  of  Inror:^at.1on 


In  this  test,  online  -re  who  ore  expert  in  the  task  and  the  equipment 
meticulously  follow  the  instructions  as  they  are  printed,  and  atvenpt  to  do 
what  is  specified.  hhere  a  procedure,  a  numerical  value,  or  a  contingency  is 
described  inaccurately,  or  ’where  undesirable  options  nay  bo  implied,  the 
experts  make  suitable  corrections.  They  may  also  recommend  changes  for 
improving  the  efficiency  with  which  the  task  is  performed  according  to  the 
instructions.  The  following  considerations  apply: 

1.  Require  the  expert  actually  to  cha  what  is  described  in  each  step  of 
the  instructions.  This  should  include  the  use  of  diagrams  and  illustrative 
material  that  support  the  text. 


2.  The  expert  should  carefully  examine  the  description  of  when  and  under 
what  conditions  each  task  is  to  b_  porfo~r ed ,  and  judge  its  accuracy  and 
completeness . 

3.  A  separate  monitor  (who  is  not  himself  an  expert)  should  observe  the 
expert,  comparing  each  step  performed  with  what  is  described  in  the  instructions 
for  that  step.  The  monitor  should  noto  inconsistencies. 


h.  Operational  conditions  under  wrdch  the  task  vri.ll  be  performed  should 
be  simulated  as  closely  as  possible.  This  includes  the  ha? arcs ,  contingen¬ 
cies,  and  limitations  tint  nay  realistically  be  expected;  the  instructions 
should  be  e:q  ^ctcd  to  cLard  up  under  as  adverse  conditions  a.s  those  in  which 
performance  by  the  job  incumbents  will  be  expected.  Other  factors  will  be 
limited  ’work  space,  weather,  illu-ri nation,  location  of  tools  and  accessory 
equipment.  If  the  task  includes  trouble  r hooting  or  diagnosis,  the  expert 
should  r.ot  knew  in  advance  what  the  "trouble"  consists  of. 


5.  The  expert  should  unlOrrtnnd  precisely 
expected  of  tnc  position  being  simulated.  Tils 
consideration,  because  the  expert  ray  frequently 


V'lnt  duties  and  tasks  a"c 
is  an  e>  tromely  important 
attribute  broader 
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Testing 
jab  instructions 


capabilities  to  a  position  than  were  stipulated  by  the  position  requirements. 
Reference  shoiuri  be  mJc  to  the  document  specifying  the  position  requirements 
(described  on  page  B). 

6.  If  posai bl  c  more  than  one  expert  should  perform  the  tryout.  Each 
should  do  so  independently  in  order  to  determine  the  reliability  of  the  criti¬ 
cisms  and  judgments. 

7.  The  expert  should  check  the  handbook  for  the  following  factors: 

a.  Correctness  of  locations  and  nomenclature  used  in  text  and 
illustrations. 

b.  Correctness  of  all  standard  values  and  tolerances •  Unrealistic 
tolerances  should  be  increased,  if  possible*  or  statements  should  be  given  as 
to  what  kinds  of  compromises  in  tolerance-*  may  bo  acceptable  under  severe  con¬ 
ditions  of  immediate  demand  for  the  equipment.  These  are  operational  policy 
matters,  bid.  they  have  extremely  practical  ir*j  ortance*  to  the  mechanic  mho  is 
trying  to  rent  time  deadlines,  and  to  off.ic.rs  who  are  attempting  to  r^et 
mission  quotas.  The  problems  frequently  co"-?  to  a  focus  in  decisions  of  vhat 
"fudge  factors"  are  pcrir.it led  in  rutting  an  urgently  needed  piece  of  equipment 
into  use.  Cn  the  other  hand,  if  no  "fudge  factors"  should  be  permitted  on 
certain  tolerances  under  any  circa  ‘stances*  it  ray  be  advisable  to  rake  Tone 
explanatory  statements  to  that  effect.  It  is  possible  that  the  manufacturer 
will  not  want  to  commit  such  data  to  a  handbook  c*f  instructions,  but  prefer 

to  issue  it  separately  to  maintenance  officers  to  to  used  at  their  discretion. 

c.  Correctness  of  tools  and  equipment  rj  ec'.fac d. 

d.  Correctness  of  diagrams,  schematics,  end  other  trouble-shooting 

aids. 

e.  Statements  of  contingencies  and  what  to  do  about  thorn.  It  is 
unlikely  that  the  tryout  can  sample  very  widely  from  operational  contingencies. 
Presumably  the  expert  will  be  aware  of  possibilities,  and  with  these  in  rind 

he  should  examine  the  job  instructions  fc-i  realistic  coverage,  H  should 
study  carefully  the  roconjr.end'*tions  as  to  what  to  do  in  mar  ting  various  con¬ 
tingencies,  and,  if  at  all  practicable,  try  to  put  the  i ecc  .mendations  into 
practice.  He  should  not  iifu  tools,  instruments  or  other  facilities  not 
available  to  the  operator  or  mechanic  under  work  conditions. 


WARNING:  Po  cure  that  the  engineering  c\, e.t  understands  vhat  duties  and 
tasks  the  particular  position  docs  cr  I  does  not  entail. 
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Tryout  with  Uovices  for  Inter  {Testability  of 


Instruction': 


This  phase  of  the  tryout  should  determine  how  successfully  the  users  of 
the  handbook  17J.ll  be  able  to  translate  vo”ds  and  illustrations  into  the  correct 
action.  The  following  considerations  should  guide  revision  and  acceptance 
of  the  handbook. 

1.  Select  subjects  for  the  tryout.  The  operators  or  mechanics  chosen 
for  the  tryout  should  bo  representative  of  the  actual  persons  who  toll  use 
them.  It  is  more  important  to  get  the  reactions  of  the  poorer  quality  person¬ 
nel  than  of  superior  individuals.  In  training  and  operations  the  poorer  ones 
will  tend  to  be  more  dependent  cn  the  instructions,  and  for  a  longer  period  of 
time;  they  will  also  have  the  greatest  problems  in  interpreting  them.  Testing 
with  subjects  selected  from  among  tie  more  limited  in  ability  (who  still  will 
be  responsible  for  performing  the  job)  is  like  torture  testing  or  equipment: 
the  weak  spots  show  up  most  rapidly.  This  is  the  intent  of  the  tryout. 

Arrangements  often  can  be  made  through  the  Air  Force  for  providing  the 
subjects.  Those  who  are  planning  the  test  should  try  to  specify  the  edu¬ 
cational  and  training  background  of  the  subjects*  their  individual  aptitude 
test  scores,  and,  where  relevant,  their  relative  performance  in  previous 
basic  training  courses  if  they  are  expected  to  transition  to  the  subject 
equipment.  These  data  should  be  kept,  and  matched  with  the  performance  of  the 
subjects  during  the.  tryout. 

2.  Fulfill  the  training  presuppositions  for  use  of  the  handbook.  Ibis 
will  generally  mean  supervised  familiarization  of  the  subjects  with  nomen¬ 
clature  and  locations  of  indicators,  controls,  signals,  work  objects,  tools, 
test  instruments,  and  other  items  referred  to  in  the  job  instructions.  In 
order  to  shorten  this  period,  nomenclature  and  locations  can  be  taught  only 
for  one  segment  of  the  instructions  at  a  time,  and  then  have  the  subjects 
tested  on  that  segment.  This  method  is  likely  to  be  less  practical  if  the 
handbook  also  contains  procedures  for  diagnosing  troubles,  or  for  coping  with 
emergency  situations.  These  areas  can  to  tested  last,  however,  after  the 
subjects  have  acquired  more  familiarization  with  the  equipment  through  j  er- 
formance  of  the  standardized  routine  procedures. 

Presumably  the  subjects  will  also  got  a  demonstration  of  the  procedures 
by  a  competent,  instructor.  The  demonstrator  should  pace  his  performance  to 
allow  tire  for  subjects  to  follow  it  vath  handtool  presentation.  The  demon¬ 
strator  should  not  add  verbal  material  that  is  not  an  the  handbook.  It  might 
be  desirable  for  someone  (not  a  subject)  to  read  the  instructions  aloud. 
Questions  asked  by  the  subjects  during  the  instructions  should  be  recorded. 

Probably  immediately  after  the  <le  .onstraticn,  each  subject  should  be 
required  to  go  through  one  or  more  guided  or  coacl ed  performances  of  the  pro¬ 
cedure  using  the  handbook  for  instructions.  The  coach  should  let  the  subject 
take  the  initiative,  and  give  help  only  when  the  subject  obviously  is  doing 
the  wrong  thing,  or  preparing  to  do  the  wrong  thing.  Aid  should  be  provided 
for  locating  items  difficult  to  find,  although,  if  labelled  illustrations  are 
provided  by  the  text,  an  attempt  should  be  made  tc  determine  how  efficient 
they  are. 
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Mcithcr  in  th*  f rmilinri -'.'ll j on  trials 
a  syste  o j c  cttfnpt  to  force  th.*  sub.-jr-clr. 
ccpooially  tJj.io  limit:  within  which  exj  ,-.r l. 


other  h.  in:l,  it.  will  adb.  y«  i;.  dec- irable 
as  rapidly  as  const?.! .  nt  v:i  t.i  avoidance 

3.  lest  the  in  !oct vinate 1  subject 
able  to  allow  about  half  a  day  to 
in  jten  '/  above,  and  the  fiiwi  of 
jeet  to  bo  mom  dependent  on  the 
demons*  ration. 


nor  the  test  trials  should  there  be 
to  j'rforn  tasks  within  tine  limits, 
could  perform  the  task.  Cn  the 
to  urge  the  subjects  to  complete  tasks 
of  errors. 

the  hanlbook.  It  will  be  dcsir- 

c.u  the  familiarization  descx’jbcd 
time  lapse  forces  the  sub- 
observed  in  the 


v;ith 
elapse  bet*.? 
tl  a  tests.  Ihi 
handbook  than  on  what  he 


Cue  observer,  completely  conversant  with  the  procedures  being  tested, 
should  be  asr. j gned  to  watch  cue  subject  during  the  tost(s). 

For  each  s  top  (element)  of  the  procedure  being  performed  the  observer 
should  note  the  following: 

•  a.  Errors  redo  by  the  subject 

b.  Kind  of  error 

c.  Excessive  tine  delays 

d.  Total  tire  between  completion  of  each  step 

e.  Gro*-?  inefficiency  in  carrying  out  the  step 

f.  Dead  ends:  v/hen  the  subject  cores  to  a  point  from  which  he  does 
not  know  hoi:  to  go  on. 

Uhon  it  is  clearly  established  that  a  subject  has  reached  a  dead  end,  the 
observer  should  try  to  f ind  out  the  reason  by  discussing  the  problem  with  the 
subject.  The  observer  nay  then  help  the  subject  over  the  hurdle,  if  possible, 
by  pointing  out  to  the  subject  something  in  the  instructions  that  he  failed 
to  notice. 


ij.  Ho  to  the  reduction  in  time  and  errors  between  successive  repetitions 
by  the  cane  subject  of  the  sane  procedure.  It  ray  be  desirable  to  have  the 
subject  repeat  the  procedure  until  he  can  perform  it  without  error  and  within 
the  operational  tine  Unite  permitted.  Those  data  will  be  valuable  in  pro¬ 
viding  estimates  of  training  tiro,  assuming  tua'  the  instructions  will  not  be 
substr  nt  i  altly  nod  if  i  cd . 

The  limitation  in  the  above  f.r'ngcmerrl  is  that  forgetting  will  take 
place  between  tie  subject's  mastery  of  one  j  'ocec'uio  ard  his  learning  o''  an¬ 
other  procedure.  If  time  permits,  the  subject  should  bo  rctrnneo  unt.il  h*  las 
achieved  mastery  oh  all  pros  lures  covered  by  t)  j  I  ;,n ’1  cole  of  instructions. 


At  least  five  different  subjects  should  Is  put  through  the  sa.no  tort  in 
order  to  dote  mi  no  reliability  of  th-  test  of  the  1  mdbook  version.  Thus, 
if  orlv  o ns  of  the  five  subject:  his  difficult;  with  a  given  sic;  ,  it  r  iy  :ut 
be  worth  while  to  try  to  change  Jt. 
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Tiyoui.  for 
intcrp  re  Lability 


If  subject'-  scorn  none  roily  to  have  difficulty  with  a  step  o>-  an  entire  pro¬ 
cedure,  an  effort  should  he  nnde  to  correct  possible  deficiencies  iu  instruction?. 
If,  however,  this  does  rot  seem  practicable,  recommendations  can  be  made  that 
the  training  agency  concentrate  special  training  time  and  effort  on  those  ct^p? 
or  procedures.  The  latter  recommendation  is  an  explicit  acceptance  of  the 
limitations  of  the  instructions. 

An  attempt  should  be  made  not  only  to  add  material  tint  seems  necessary, 
or  to  mike  changes  as  indicated  by  the  tryout,  but  also  to  eliminate  material 
that  is  unnecessary  to  the  subject  in  performing  the  procedures. 

5.  Test  the  revisions  of  the  handbook  of  instructions.  It  is  always 
possible  that  changes  in  the  instructions  may  have  a  reverse  effect  than  that 
intended.  Consequently,  the  revised  versions  should  be  tested  in  the  same  way 
as  the  preliminary  version.  Comparisons  should  be  made  between  tine  and  error 
data  obtained  from  the  present  tryout  and  the  preceding  tryout. 


When  the  Instructions  Can  Be  Tested 
• 

Instructions  can  be  tested  with  reasonable  validity  on  the  first  slow  pro¬ 
duction  models  of  the  simulators.  These  early  simulators  arc  usually  to  be 
developed  concurrent  v/ith  the  first  slow  production  copies  of  the  operational 
equipment.  Further  results  can  be  obtained,  of  co’urc,  by  conducting  the  try¬ 
outs  during  Operational  Suitability  Tests  (03T).  Since  this  is  late  in  the 
developmental  picture  for  handbooks  of  instructions  to  be  prepared  (vital  an 
they  are  for  training  purposes),  advance  arrangements  should  be  made  for  going 
into  full  gear  in  reproduction  of  the  final  version. 


GLOSSARY 


Thin  Glossary  consists  of  important  ar.d  comaonl/  used  terms  dra:m  frcn 
all  four  of  the  Proposed  Guides  in  thin  series,  In  nearly  cv  ry  ease  the 
tern  is  also  defined  in  one  or  rioro  places  in  the  text,  often  with  examples 
and  qualifications.  The  list  here  is  not  exhaustive  of  technical  to.'. ns  used 
in  the  Guidos,  hut  is  mainly  a  selection  of  those  having  significance  to  the 
QFRI  programY  Terms  concerning  stages  of  vea  on  system  development  have  bacn 


omitted  because  they  arc  subject  to  chnnL,ej  howov.r,  nny  of  these  terns  are 


provided  in  Chapter  II  in  A  Suggested  Gride  to _Bo  s  H  ion -_T 


k  Descri  ntiori. 


Activity  Aralysis  (Activity  Data)  -  Hade  try  ,  thing  data  fror:  human  perform¬ 
ance  of  position  activities  fro-:  incident  logs,  interview.-;,  direct  obser¬ 
vations,  reports  of  accidents,  human  errors,  and  so  forth.  Distinguish 
from  LQlflKHSNi*  ANALYSIS. 

Automatic  or  Autcr.mtizod  Response  -  Human  iesponr.es  tl  at  arc  performed  with¬ 
out  verbal  or  conceptual  mediation;  re  spar  "’lug  without  "thinking"  about 
it.  Response  automatieity  is  acquired  through  repetitive  pracli.ce,' 


Behavior  -  A  general  term  covering  ary  form  or  In  nn  action;  it  usually  i- plica 
some  signal  or  stimulus  condition  plum  an  implicit  or  overt  response*  i  ado 
to  the  signal. 

"Black  Box"  -  A  group  of  electrical  or  electronic  parts  tint  c*n  plugged  in 
or  unplugged  from  an  equipment  as  a  single  physical  and  functional  unit. 
Commonly  synonymous  with  CCMFOi.ldliT  end  1,1  hr,  RKPIA'lwA’  IF,  l..’T  in  describ¬ 
ing  a  type  of  maintenance  such  as  "black-box  maintenance." 

Block  Diagram  (Functional  Block  Diagram)  -  Used  in  electrical  and  electronic 
maintenance;  shows  functional  relatio  udu;  r  c  .eng  c^npouerts,  a  scmidics, 
in  the  equipment*  Especially  iiuoitant  in  line  v-- into  r.ncc.  Distin  ;uish 
from  CIRCUIT  PJAGRAh. 


Circuit  Diagram  -  Used  in  electrical  and  electronic:  r  aint  rn  •rice;  rirr 
wire  connections,  individual  parts  ru.-h  as  resistors,  retention 
so  forth.  Distinguish  from  BLOCK  L1A  A 


np  M;ific 
rs,  r.no 


Compensatory  Tracking  -  Form  of  track  in.,  5*  which  the  or.  or  signal  to  t)  cor¬ 
rected  by  the  operator  is  a  crmr.u.nd  of  iim  target  and  c  :so  *  d  vj-'t'f  i 
from  some  absolute  reference;  display  sV,  <  r  ent.ary  large*,  c:  viaticus 
from  the  wa  •'  the  aircraft  or  gun  is  jin’ in  r.':  U:  u  s.’ly  i  r.o  •>  diffi¬ 
cult  task  than  FURSUJT  TRACK IKG. 


Component  -  A  combination  of  par.’s,  r. cscnblir  accessories,  a*  !  nts, 

which  together  form  an 'equip. :c;.\  to  acr'  .p’Jr.h  .a  o;  i.f-'c  c.  ;!  ; - 
function. 
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Continuous  Ta1-'.:  -  See  TRACKING, 

.  Control  ~  An  object  to  be  manipulated  no  an  to  modify  the  action  of  equipment. 
In  description  of  activities,  it  may  include  too)  used. 

Criterion  Output  -  Acceptable  qualitative  and  quantitative  values  and  standards 
of  performance*  Should  be  thought  of  in  statistical  terms,  such  as  "In 
9 0 %  of  all  cases  under  combat  conditions  the  electronic  components  in  iho 
aircraft  will  bo  ready  for  take-off  within  four  hours  after  returning  from 
a  mission,  unless  they  have  suffered  battle  damage."  The  term  may  bo 
applied  to  human  performance  and  to  oyr.twi  performance. 

Criterion  Output  Variable  -  Sono  form  of  work  the  system  does,  related  to 
Achieving  an  intended  objective,  to  v/hich  quantitative  tolerances  or 
qualitative  standards  can  be  applied  independent  of  other  variables* 

Thus,  accuracy  in  range  with  respect  to  height  of  fall  is  ono  criterion 
output  variable  in  a  bomb  system. 

Cross  Training  -  Ti-aining  a  man  for  another  position,  or  for  tasks  in  cnoUcr 
position,  while  he  is  assigned  to  a  given  position. 

Cycle  -  Some  representative  series  of  events  that  is  repeated  in  operations. 

See  MISSIOII  CYCIE,  POSITION  CYCIE. 


Decision  Making  -  The  use  of  available  information  immediately  presented  end 
recalled  in  determining  some  state  of  affairs,  and  selecting  a  response 
alternative  where  no  specific  prescription  for  the  contingency  is  known 
or  recalled  by  the  operator  or  mechanic.  Conceptual  activity  is  implied 
by  the  term  when  used  in  these  Guidos  V 

Display  -  The  source  of  infomation,  or  the  information  presented,  for  the  vac 
of  the  human  component.  It  may  be  an  indicator,  indication,  or  information 
directly  presented  in  the  man-r.achino  environment. 

Duty  -  A  set  of  position  activities  comprising  a  major  requirement  within  a 
specific  position.  A  duty  indicates  in  general  terry  what  a  man  is 
supposed  to  do  with  (cr  to)  a  machine,  rather  than  hov;  he  is  to  do  it,  or 
the  specific  parts  of  the  machine  with  which  he  is  to  do  it.  Duties  are 
of  two  types,  POSITION  FUNCTIONS  and  POSITION  SEGMENTS,  depending  on  the 
method  of  analyzing  the  position* 

Duty  Cycle  -  The  total  sum  of  events,  or  hinds  of  events,  relevant  to  a  posi¬ 
tion  that  typically  occur  in  performing  seme  specified  duty. 


Element  -  A  unitary  human  operation  in  a  position,  identified  by  a  specific, 
stimulus  or  signal  on  a  specific  indicator  cr  display,  a  specific  control 
activation,  and  a  feedback  signal  of  response  adequacy.  Gene—  ily  equiv- 
olent  to  a  "step"  in  a  procedure. 


he 


Fqt’ii  mint  Analysis  -  A  procedure  for  describing  j or j tion- 1  ask  require  icn tc  fro m 
the  demands  placed  upon  the  operator  or  Maintenance  i  mhanic  by  the  (a) 
perfon.arce  requirements  of  the  equipment,  (b)  the  controls  vihereby  such 
performance  my  be  Modified,  and  (e)  tho  infor.irition  provided  the  nan 
through  displays.  Equipment  analysis  can  be  mad*  irithout  observing  a  nan 
performing  in  the  system;  it  can  to  provided  from  blueprint  data  on  din** 
play- control  configurations  plus  the  information  to  be  supplied  by  tho 
system  for  the  nan  operating  or  maintaining  it.  Dintinguj  h  from 
ACTIVITY  ANALYSIS. 

Flight-Lino  Maintenance  (lino  Maintenance)  -  Mnintenai.ee  performed  on  equip¬ 
ment  while  installed  in  its  normal  operating  position.  In  cl.cctroni.cs 
maintenance,  usually  implies  "black-box"  or  "donn-to-plug-in-componcnts" 
maintenance.  Somewhat  parallel  tut  not  always  identical  to  01! jAIIIZATIOMAI. 
MAINTENANCE.  Distinguish  from  SHOP  M-iIIMKiiAi.’Or.. 

Functional  Characteristics  -  What  something  ic  supposed  to  do  or  accc  Jsh 

rather  than  tho  mechanism  by  which  it  decs  it.  Characteristics  are  func¬ 
tional  with  respect  to  some  objective,  such  as  training,  operating  effi¬ 
ciency,  .and  so  forth.  Functional  characteristics  a.ro  statable  in  various 
degrees  of  analytic  detail. 

Indication  of  Response  Adequacy  -  A  signal  from  a  display,  from  observation  of 
a  control  setting,  or  from  the  environment  that  a  given  response  action 
has  had  the  required  effect.  This  signal  is  often  tho  indication  for 
initiating  the  r.e,.«  element  (step)  in  a  procedure. 

Inferring  -  See  INTERIRETIMG. 

Interpreting  -  Implicit  symbolic  activity  that  includes  making  computations, 

drawing  inferences,  making  judgments,  assigning  causes  to  symptoms,  trans¬ 
lating  symbols  into  decisions  and  actions. 


Job  -  Used  here  as  equivalent  to  the  tom  POSITION;  never  meaning  "task"  or 
"assignment." 


Manning  Table  -  An  official  document  stating  tho  orlir,'tcd  nmb-  r  and  typos 
of  positions  required  to  operate,  maintain  an!  directly  support  a  givi;.i 
system. 

Manually  Operating  -  Any  work-directed  physical  action  perfoimc.d  on  z  cortrol, 
tool,  or  other  work  object. 

Mediation  -  See  VkRFiAL  MEDIATION. 

Mission  Cycle  -  The  total  series  of  events  representative  of  vh-->t  occurs  from 
the  beginning  of  an  operational  sequence  until  that  scquoice  slat  Is  r,, 
again,  Jt  may  include  tho  edmeiued  activities  of  s  eve ’•ml  eper- 
maintenance  mechanic.:;,  and  ethers.  For  airborne  opcrat r.r  .'ollvikic:  ,  c 
mission  cyulc  cbnr.acleris ticnlly  logins  with  b.iofjrg  on!  tc:.: >1) at--  , 
with  debriefing. 


On- the- Job  Training  -  Training  that  is  usually  given  by  a  supervisor  in  tiao 
actual  context  of  work  operations. 


Fart  -  The  smiles t  object  in  an  equipment  which  is  encountered  outside  th1* 
factory.  It  is  never  repaired;  only  tested  and  replaced  if  defective. 

Part-Task,  or  Fart  Task  -  See  PART-TASK  TRAINING, 

Part-Task  Training  -  A  schenc  of  training  for  a  position  in  which  the  component 
skills  aio  practiced  separately  to  seno  level  of  performance  before  being 
practiced  together. 

Perceiving  -  Detecting  presence  or  absence  of  given  cues;  discriminating  in¬ 
tolerance  frcM  out-of -tolerance  conditions;  identifying  cues,  signals, 
patterns  by  means  of  human  senses. 

Phase  of  Instruction  -  A  group  of  related  topics  or  TRAINING  UNITS,  denlitig 
with  some  common  training  objective,  that  are  taught  together  over  a 
period  of  several  days  or  weeks.  Often  deals  with  the  training  of  a 
number  of  tasks  treated  as  a  DUTf. 

Phase  of  Training  -  Hay  be  cnc  of  several  successive  stages  ir.  acquiring- 
mastery  of  a  skill  or  procedure,  or  may  be  some  aspect  of  an  ability 
such  as  knowledge  of  nomenclature  or  locations  of  parts  in  learning  a 
procedure. 

Plug-In  Unit  -  Same  as  COMPONENT . 

Position  -  The  total  ?„t  of  activities  and  responsibilities  assigned  to  one 
man  in  an  expected  operational  or  maintenance  situation. 

Position  Cycle  -  The  total  scries  of  events  in  a  representative  MISSION  CYCIE 
as  they  affect  performance  requirements  of  a  single  given  position. 

Usually  only  certain  portions  or  aspects  of  a  mission  cycle  affect  a 
given  position.  May  be  thought  of  as  the  work  cvcle  for  a  given  position. 

• 

Position  Definition  -  A  lord-picture  cuunary  of  what  the  operator  or  mainten-' r.jo 
mechanic  will  have  tc  do  and  the  general  conditions  under  which  he  will 
have  to  do  it,  plus  brief  descriptions  of  duties  and  tasks. 

Position  Element  -  Sara  as  ElHIKN'f , 

Position  Function  -  A  form  of  DUTY;  position  activity  which  tends  to  persist 
or  recur  throughout  a  position  cycle,  and  together  with  other  position 
functions  tends  to  be  exhaustive  of  what  needs  to  be  done.  Exaarple: 
Checkin^  equipment  for  in- tolerance  and  out-cf-tolcrance  conditions. 

Position  Organization  Title  -  list,  of  position  titles  and  respective  duties  and 
tasks  that,  taken  tc  ether,  is  expected  to  fulfill  the  qualitative  per¬ 
sonnel  requirements  of  an  organisational  writ  acting  as  an  operational 
entity.  In  QFftI,  this  listing  is  limited  to  positions  rcq.ru  d  for 
operation,  maintenance  an!  direct  support  of  the  weapon  system. 


50 


Position  Segment  -  A  form.  of  DUTf:  alJ  the  tasks  end  task-related  events  that 
occur  during  scmo  time  segment  of  a  position  cycle .  Examples:  taxiing 
an  aircraft  to  the  runway  (which  includes  maintaining  communications  and 
other  activities  tine-shared  with  maneuvering  the  aircraft);  take-off; 

flying  a  traffic  pattern;  making  a  bomb  run ,  .and  so  forth. 

v 

Position  Structure  -  The  basis  for  methodical  as  dement  of  all  tasks  t:i thin 

an  organizational  unit  to  some  position  rathsi  than  to  eerie  other  position 
on  the  grounds  of  (a)  requirements  of  the  orcanir.ation.al  unit  to  accomplish 
its  mission  and  (b)  tho  psychological  facto-c  going  info  individual  train¬ 
ing  and  performance.  Position  structuring  results  In  Position  Organi¬ 
zation  Tables  which  permit  establishment  of  Tanning  Tables  and  Tables  of 
•  Organization. 

Procedural  Task  (Di sconlinuous  Task)  -  A  task  readily  divisible  into  discrete 
steps  or  element:;  as  contrasted  to  a  1RACKJI.G  TASK  in  v/hib.i  a  more  or  less 
continuously  changing  response  is  made  to  a  continuously  changing  signal. 
Examples  of  procedural  tanks:  preflight  checks,  engine  starting  procedures, 
trouble  shooting. 

Program  (Program  Variable)  -  Equipment  or  situational  conditions  that  affect 
the  perfoimance  of  an  activity,  whether  as  part  of  a  mission,  segment, 
duty,  task  or  position  clement.  Example  is  "weather”  in  flying,  of  which 
a  Pipguam  variable  would  be  "wind  direction”  or  "wind  velocity."  Program 
information  is  essential  in  position-t' :  ‘  description  in  order  to  deter¬ 
mine  sample  situations  for  training,  training  devices,  proficiency  exam¬ 
inations,  that  will  be  representati vc  of  the  range  and  severity  of  con¬ 
ditions  under  which  performance  will  be  required. 

Pursuit  Tracking  -  Form  of  tracking  in  which  target  track  and  cursor-  track  are 
both  shown  relative  to  some  third  reference  in  the  display  such  rs  north, 
or  the  earth  horizon.  Permits  the  operator  to  extrapolate  independently 
both  for  target  and  for  cursor  Motions.  Example  is  Fr]  form  of  radar 
display.  Usually  an  easier  task  than  CCT?Eh:3AT(’Ry  TRACKILG. 

Qualitative-  Personnel  Requirements  Information  (Qhll)  -  Essential  data  about 
operational  and  position  requirements  frin  which  Qualitative  Porsonry-l 
Requirements  (QFR)  can  be  formulated.  QFIi  consist-  of  the  speej  f  icat'  o us 
for  human  capabilities  in  a  system,  and  tho  clnractei  j.<  ti  cs  whereby  such 
capabilities  can  be  obtained  by  means  of  position  structure,  selection, 
training,  training  devices,  proficiency  test,  opc-x-ating  procedures,  h-i  .n. 
books  cf  instructions,  and  so  forth. 


Recalling  -  The  activity  of  remembering  information. 

1.  Short-term  recall  -  Retention  of  given  information  peculiar  to  c.  given 
mission  or  work  assignment  during  that  mission. 

2.  long-term  recall  -  P- tentioy  of  given  infom-ei  ion  thro:  !  eut  rn  in¬ 
definite  number  of  missions,  such  as  cfti ..  inclvJ:. 
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Remarks  -  A  category  in  position  description  formats  for  otherwise  unclassified 
informal.] on  such  as  "precautions,"  "contingcn  ieo,"  "qualifications  to 
an  instruction." 

Segment  -  Fvents  and  activities  occurring  in  some  period  of  tine.  See  POSITION 
SEGKKNT . 

Shop  Maintenance  -  Maintenance  performed  in  a  shop,  usually  within  "black-boxes" 
or  plug-in  assemblies  at  the  operational  base  or  site  on  equipment  that 
is  removed  from  installation.  Also  called  FIEID  MAJhTENAMCE,  Distinguish 
from  F LIGHT- LI f 3  JIAIMTLMAfJCE. 


Table  of  Organisation  -  An  official  document  listing  the  positions  and  numbers 
of  individuals  for  each  position  to  be  officially  established  for  organi¬ 
zational  strength.  Also  includes  duties  assigned  to  each  position,  and 
rank(s)  to  be  assigned  to  given  positions* 

Task  -  A  group  of  human  operations  v/hich  usually  occur  at  about  the  same  time 
.  or  in  close  sequence  to  each  other,  have  seme  common  purpose,  and  arc 
usually  directed  towards  some  specific  machine  output (s )  which  they  have 
in  common.  A  task  may  bo  considered  a  "duty  applied  to  some  specific  com¬ 
ponent  of  the  equipment," 

Task  Diagrams  (Task  Block  Diagrams,  Tims  Charts)  -  Diagrammatic  means  of  shoe¬ 
ing  how  the  tasks  in  cne  or  more  positions  are  temporally  related  to  each 
other  during  operations,  cither  by  being  concurrent  or  in  sequence.  Time 
charts  are  more  detailed  presentations  of  this  information  than  task  block- 
diagrams. 

Time-Sharing  -  Activities  that  are  concurrent  or  overlapping  in  tine. 

Tracking,  or  Tracking  Task  -  More  or  less  continuous  control  action  to  a  more 
or  less  continuously  varying  signal.  (Opposed  to  FHCCEuURAL  TASK.) 

Training  Characteristics  -  Specified  conditions  to  be  supplied  for  acquiring  a 
given  skill  or  knowledge.  These  conditions  include  samples  of  situation's 
for  practico  content,  form  of  practice,  method  of  delivering  knowledge  of 
results,  monitoring  of  training,  organization  of  content,  units  of  prac¬ 
tice,  proficiency  criteria. 

Training  Segment  -  A  group  of  related  tasks  and  activities  regarded  train-able 
as  a  homogeneous  cluster  over  a  continuous  period  of  time.  May  often  be 
equivalent  to  all  the  tasks  inclvdr  1  in  a  duty.  Training  seg-'cnts  are 
divided  into  PF-aS^S  C 7  IUSTRUCTIOI’  which  in  turn  arc  divided  into 
TRAIim.’G  WITS. 

Training  Unit  -  Subject  matter  cover  .d  by  some  Fart  of  a  job  procedure,  or  or 
a  generalized  skill,  which  can  readily  be  learned  as  a  whole;  content  that 
requires  from  one  to  ten  hours  to  learn. 
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Transfer  of  Training  -  Iho  carry-over  of  a  a!  3  11  leaned  in  one  context  to 

learning  or  performance  of  skill  in  another  context.  Usually  the  transfer 
facilitate*,  performance  in  the  ne*;  situation#  tut  sometimes  it  nay  inter¬ 
fere  at  Inst  temporarily. 

Transition  Training  -  Training  a  person  for  a  now  position  that  is  similar  to 
a  position  for  which  he  has  already  teen  trained  and  in  which  he  may  have 
had  experience. 

Trouble  Shooting  -  The  locating  of  a  naif unction  on  the  basis  of  symptoms # 
and/or  through  making  a  ecrioa  of  checks. 


Verbal  Mediation  -  "Thinking'1  or  the  implicit  use  of  words#  ideas,  concepts 
in  arriving  at  an  overt  response  to  some  perceived  signal  or  condition. 
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trouble  shooting,  3h— 35# 

Alternative  to  Glossary,  17 
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Completeness,  li 

Conditions 

environmental.  7 
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remarks  for,  17-18 
statement  of,  2j3 

Control,  19 

Correctness ,  fi3  , 

Covers,  39 


Criteria,  general,  2-5 
Critical  variables,  2li 


Doclaion  making,  10,  22-31 
alternative  responses  in,  2l» 
describing 

diagram  form,  20,  30-31 
helicopter  emergency,  20-31 
narrative  form,  28-29 
example 

B-l*7  fuel  emergency,  23 
diagram  form,  30-31 
helicopter  emergency,  28-31 
narrative  form,  28-29 
trouble  shooting,  27 
method ,  22 
principle,  22 
sample 

B-l*7  fuel  emergency,  23 
diagram  form,  30-31 
helicopter  emergency,  28-31 
narrative  form,  28-29 
steps,  2b-26 

Definition 

check  list,  UO 
Job  element,  Hi 
Job  instructions,  2 
operator,  13 

Diagrams 

correctness  of,  Ii3 
•for  maintenance,  33-3b 

Diagram  form,  28,  30-31 

Duties,  determination  of,  8 


Element,  activity,  9 
.  Emphasizing  special  information,  20 
Environmental  conditions,  7 


Equipment 

correctness,  b3 
required,  lb 

Example 

B-L7  emergency,  23 
decision  making,  23,  27,  28-31 
diagram  form,  30-31 
fuel  emergency,  23,  26,  28, 

29,  30-31 
helicopter 

emergency,  26,  28,  29,  30-31 
start  engine,  19 
inverse  form,  19 
job  element,  15 
job  element  format,  19 
narrative  fora,  28-29 
problem  solving,  23,  27,  28-31 
radar  receiver 
adjusting,  19 
decision  making,  27 

Expert  for  tryout,  1*2— 1*3 

Explanations,  25 


Factors  in  job  instructions,  2-5 

Foldout  pages,  38 

Format 

job  elements,  18 

Job  instructions,  13,  38 

sample 

decision  making,  23,  27 
diagram,  30-31 
narrative  form,  28-29 
routine,  19 

Fuel  emergency,  example,  '  26-31 


General  rules,  25 
Glossary 

activity  words  in,  16-17 
alternative  to,  17 
use  of,  lb 

Guiding  factors 

good  job  instructions,  2-5  * 


Handbook  of  job  instructions 
binding,  39 
contents,  36-39 
covers,  39 
index ,  3? 

over-all  size,  5*  38 
page  layout,  33 
paper,  39 

physical  construction,  38 
testing,  b5 

Helicopter  examples 

fuel  emergency,  26,  28,  29,  30-31 
start  engine,  19 

Human  requirements,  7 


Illustrations 

considerations  for,  20-21 
preparation  of,  36-37 
routine  task,  20-21 
uso  of,  21 

Index  of  handbook,  32 

Indication 

job  is  to  be  dono,  13 
response  adequacy,  2,  9 
decision  making,  2/j 
routine,  17 
of  trouble,  2lj 

Inferring,  10,  ]6 

Information 

easy  to  find,  5 
required  for 

decision  making,  10 
•  job  element,  20 
source  of,  for  job  instructions,  7 
special,  20 

Instructions 

pee  Job  Instructions 

Interpretab j li ty,  tryout  for,  H 

Interpreting  end  inferring,  10,  16 

Inverse  fo?m,  lp~?0 
example,  19 
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Memorization,  h 

in  routine  tasiC,  1? 


Job  element 

amount  of  information 
defined.  Hi 
example,  1$ 
format,  18 
example,  19 
illustrations  for,  20 


in,  20 


Job  instructions 
content,  13 
data  for,  7 

definition,  2 
form,  ideal,  2 
general  rules  for,  2-p 
maintenance,  13 
purpose,  1 
revising,  lih-hb 
source  of  information,  7 
steps  in  preparing,  7-10 
summary,  11 

testing  . „  ,  . 

with  engineers ,  q2  -h  3 
with  novices,  Uh-hb 

Judgment,  10,  l9 


labels,  37 

Layout 

of  check  list,  U1 
of  Job  instructions,  3S 

limitations 

vocabulary,  11 

Locations 

correctness,  u3 
routine  task ,  Hi 


Malfunction 

fuel  systen,  23,  zo 
radar  system,  26 

Manual  operations 
performing,  16 

Maintenance 

job  instructions,  33 
symbols  in,  33 


Narrative  form,  28-29 
"Noise,”  9 

Nomenclature,  9 
correctness,  u3 
routine  task,  In 

Note  to  remember,  16 


Novices 

tryout,  Iili-uo 


Operations  , 

manual,  performing,  1° 
principle  of,  3 

Operational 

conditions ,  «2 
Suitability  Test, 

Operator,  defined,  13 


Page  layout,  38 
Papsr,  39 
Perceiving,  19 

Perfonning  manual  operations,  16 
Personnel  requirements,  lli 
Physical  construction,  9,  38-39 
Position 

determination  of,  o 

Precautions,  ill,  20 
to  remember,  16 

Preparing  Job  instructions 
steps  in,  7-10 

Principle  of  operation,  3 
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Problem  solving 

see  Decision  Making 

Procedure 

contents 

description,  8-9 
summary,  11 
routine 

description,  13-21 
equipment  required,  Dli 
Job  clomont,  3h 

nomenclature  ar.d  locations,  lh 
*  personnel  required,  3i| 
sample  format,  19 
setup,  lh 
simplification,  7 
testing,  7-8,  28 

Purpose 

of  job  instructions,  1 
of  procedure,  9 


Radar  receiver,  example,  19,  26-27 

Radar  system,  malfunction,  26 

Recall,  16 

Recommendations,  ]5 

illustrative  material,  21 

Relations,  temporal,  9 

"Remarks,"  9 

as  catch-all,  17-10 
to  remember,  16 

Repair,  5 

Requirements 
equipment,  3h 
human,  7 
operator,  7 
personnel,  lh 
primary,  3 

Response  adequacy  indication,  2 
decision  making,  2h 
routine  task,  17 

Responses ,  alternative,  2h  « 


Revising  Jot  Instructions-,  !UL-tii£ 

Routine  procedure 
describing,  13-21 
sample  format,  19 

Rules 

for  check  list,  hO 
general,  2-5 


Sample 

seo  Example 

Sample  format 

decision  making,  23,  27,  20-31 
routine  task,  19 

Sequence  of  activities,  9 

Setup  of  vork,  3h 

Simplification  of  procedure,  7 

Sizo 

over-all,  5 
page,  38 

Sources 

information  for  job  instruc¬ 
tions,  7 

Specificity,  16 

Standard  routine  procedure 
description,  13-21 
sample  format,  19 

Standing  Operating  Procedures,  1 
decision  making,  22-23 
■if  inappropriate,  10 

Steps  in  preparing  job  instruc¬ 
tions,  7-10 

Strategies,  26 

Summary  end  conclusions,  6 

.  Summary  cf  stejs  in  description, 
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Supports 

troublo  shooting,  3h-35 
Symbols 

in  maintenance,  33 

I 

Task 

determination  of,  8 
tracking,  10 

Temporal  relations,  9 

Testing  job  instructions,  I|2-lj6 
vith  engineers,  Ii2-h3 
with  novices,  hh-hb 

Testing  the  procedure,  7-8 

Time  sequence,  9 

Toggle  sv/itch,  17 

Tracking  task,  10 

Training  instructions,  10 


Tricks  of  the  trade,  9 

Troublo  shooting,  9 
aids,  correctness,  1j3 
emergency,  2i 2 
support  for,  jij-35 

•Tryout  of  Job  instructions 
with  engineers.  Ij2-1*3 
with  novices,  Uh-l 16 

Typographical  conjidcrations, 
5,  38,  hi 


Variables,  critical,  2U 
Verbs,  action,  l£-l6 

Warnings,  llj,  20 
to  remember,  16 

When  to  act,  9 

Work 

setup  of,  ll» 
siaiplifi cation,  7 
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This  memorandum  contains  suggested  procedures  for  preparing  handbooks  of  job 
instructions./  The  preparation  of  Job  instructions  is  marked  by  continuing  refinements 
of  procedures  f^-The  results  of  this  study  indicate  that  further  tecenrch,  development , 
and  testing  are  needed  for  many  of  the  suggestions  in  which  the  soundness  rrcy  not 
be  self-evident.  The  information  in  this  report,  though  tentative  in  many  of  its 
practical  implications,  suggest  if  adopted,  improvements  over  certain  of  the  existing 
practices  in  the  development  of  job  instructions  for  Air  Force  personnel.  Further 
development  and  evaluation  of  principles  fo-  effective  presentation  of  job  instructions 
for  maintenance  personnel  has  been  undertaken ,  ar.c  can  bn  exp  c«.cd  to  result  ir 
added  specificity  and  refinements  fo.  certain  procedure?  rfe  er j be  d  in  the  present 


report.  ^ 
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